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GUAM WATERWORKS AUTHORITY

Government of Guam
Post Office Box 3010, Agana, Guam 96932
Phone: (671)479-7823 Fax: (671)479-7879

Norman L. Lovelace JUN 3 0 2000

Manager, Pacific Insular Area Programs
U.S. Environmental Protection Agency
Pacific Insular Areas Program

75 Hawthorne Street (CMD-5)

San Francisco, CA 94105

Re:  Revised NPDES Permit Application for the Agana Wastewater Treatment Plant

Dear Norman,

Enclosed is GWA’s revised NPDES permit application for the Agana Wastewater
Treatment Plant. The information provided on the application is the latest regarding the
operation, maintenance, and scheduled improvements for the plant. While we have
basically completed all of the pertinent sections of the application, we acknowledge and
have made note of the one section left incomplete. GWA is presently in the process of
conducting a Priority Pollutant Scan for the Agana WWTP and will forward the results as
soon as they are made available.

According to GMP Associates Inc. (consultant for the design and construction of
the outfall extensions), they received approval (May 12, 2000) from the Army Corps of
Engineers for the test boring of the Agana and Northern District reef lines. GMP and its
subcontractor have recently mobilized to and have begun work on the Northern District
reef line. Although work has already begun at the Northern District reef site, GMP is still
in the process of preparing the construction schedules for both the Agana and Northern
District WWTPs outfall extensions. Rather than wait for the schedules, GWA has
decided to submit its NPDES application for the Agana WWTP and will forward the
construction schedules as soon as they become available.

Submission of the receiving water quality and biological monitoring information
requested on the outfall extensions i.e. baseline monitoring, effluent quality data, etc.,
will commence as soon as the outfall site locations have been established. GWA will
keep you updated on the status of the exploratory test boring and subsequent matters
surrounding the outfall extension.



Please advise me if additional information is needed to complete the application
process. I can be reached at (671) 479-7823, fax (671) 479-7879 or e-mail at

hjjohn@ite.net.
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GUAM WATERWORKS AUTHORITY

Aturidat Kinalamten Hanon Guahan

Government of Guam
P.O. Box 3010, Agana, Guam 96932
Phone: (671) 479-7823 » Fax: (671) 479-7879

I certify that I am the General Manager (Acting) of the Guam Waterworks Authority
having responsibility for the overall operations of the Authority.

I certify under penalty of law that this document and all attachments were prepared under
my direction or supervision in accordance with a system designed to ensure that qualified
personnel properly gather and evaluate the information submitted. Based on my inquiry
of the person or persons who manage the system, or those persons directly responsible for
gathering the information, the information submitted is, to the best of my knowledge and
belief, true, accurate, and complete. I am aware that there are significant penalties for
submitting false information, including the possibility of fine and imprisonment for the
knowing violations. '

May 26, 2000 | NPDES Application

. w Public Agency

a
;\he\ty/}MSmn

General Manager

May 26, 2000

Guam Waterworks Authority
(671) 479-7823
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FACILITY NAME AND PERMIT NUMBER: Form Approved 1/14/99

B OMB Number 2040-0086

AGANA WWTP GUO0020087

BASIC APPLICATION INFORMATION:

A. Basic Application Information for all Applicants. All applicants must complete questions A.1 through A.8. A treatment
works that discharges effluent to surface waters of the United States must also answer questions A.9 through A.12.

B. Additional Application Information for Applicants with a Design Flow > 0.1 mgd. All treatment works that have design
flows greater than or equal to 0.1 million gallons per day must complete questions B.1 through B.6.

C. Certification. All applicants must complete Part C (Certification). -

SUPPLEMENTAL APPLICATION INFORMATION:

D. Expanded Effluent Testing Data. A treatment works that discharges effluent to surface waters of the Unnted States and
meets one or more of the following criteria must complete Part D (Expanded Effluent Testing Data):

1. Has a design flow rate greater than or equal to 1 mgd,
2. ls required to have a pretreatment program (or has one in place), or
3. Is otherwise required by the permitting authority to provide the information.
E. ' Toxicity Testing Data. A treatment works that meets one or more of the following criteria must complete Part E (Toxicity
Testing Data):
1. Has a design flow rate greater than or equal to 1 mgd,
2.- Is required to have a pretreatment program (or has one in place), or
3. lIs otherwise required by the permitting authority to submit results of bxicity testing.

F. Industrial User Discharges and RCRA/CERCLA Wastes. A treatment works that accepts process wastewater from any
significant industrial users (SiUs) or receives RCRA or CERCLA wastes must complete Part F (Industrial User Discharges

and RCRA/CERCLA Wastes). SlUs are defined as:

1. Allindustrial users subject to Categorical Pretreatment Standards under 40 Code of Federal Regulations (CFR) 403.6 and
40 CFR Chapter |, Subchapter N (see instructions); and }

2. Any other industrial user that:

a. Discharges an average of 25,000 gallons per day or more of process wastewater to the treatment works (with certain
exclusions); or . _

b. Contributes a process wastestream that makes up 5 percent or more of the average dry weather hydraulic or organic
capacity of the treatment plant; or

c. Is designated as an SIU by the control authority.

G. Combined Sewer Systems. A treatment works that has a comblned sewer system must complete Part G (Combined Sewer
Systems)
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FACILITY NAME AND PERMIT NUMBER: ‘ ; Form Approved 1/14/99

AGANA WWTP GU0020087

OMB Number 2040-0086

A1, Facility Information.
Facility name AGANA WASTEWATER TREATMENT PLANT
Mailing Address P.0.BOX 3010
HAGATNA, GUAM 96932
Contact person HERBERT J. JOHNSTON
Title GENERAL MANAGER, ACTING : .
Telephone number 671-479-7823
Facility Address MARINE DRIVE, ROUTE 1
(not P.O. Box) HAGATNA, GUAM 96932
A.2. Applicant iInformation. If the applicant is different from the above, provide the following:
Applicant name
Mailing Address
Contact person
Title
Telephone number
Is the applicant the owner or operator (or both) of the treatment works?
X owner X  operator
Indicate whether correspondence regarding this permit should be directed to the facility or the applicant.
facility X applicant
A3. Existing Environmental Permits. Provide the permit number of any existing environmentai permits that have been issued to the treatment works
(include state-issued permits).
NPDES GU0020087 PSD
uiC : Other
RCRA Other
A.4.  Collection System Information. Provide information on municipalities and areas served by the facility. Provide the name and population of each
entity and, if known, provide information on the type of collection system (combined vs. separate) and its ownership (municipal, private, etc.).
Name Population Served Type of Collection System . Ownership
Asan, Piti, Yona 7,965 Separate Public
Jentral Guam, Tamuning 62,180 Separate . Public
Military 4 12,700 Separate Public
Total population served 82,645
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FACILITY NAME AND PERMIT NUMBER: ‘ ’ Form Approved 1/14/99
: : OMB Number 2040-0086

AGANA WWTP GU0020087
AS. Indian Country.

a. s the treatment works located in Indian Country?
Yes : X No

b. Does the treatment works discharge to a receiving water that is either in Indian Countryor that is upstream from (and evéntually flows
- through) Indian Country?

Yes - X No

A6, Flow. Indicate the design flow rate of the treatment plant (i.e., the wastewater flow rate that the plant was built to handle). Also pravide the average '
daily flow rate and maximum daily flow rate for each of the last three years. Each year's data must be based on a 12-month time period with the 12th
month of "this year" occurring no more than three months prior to this application submittal.

a. Design flow rate 17.0 mgd

. Two Years Ago . Last Year This Year
b. Annual average daily flow rate 8.13 8.15 9.34 _ mgd
c. Maximum daily flow rate 9.61 9.06 11.04 mgd

A7. Collection System. Indicate the type(s) of collection system(s) used by the treatment plant. Check all that apply. Also estimate the percent
contribution (by miles) of each.

X Separate sanitary sewer 100 %
N/A _ Combined storm and sanitary sewer : %

A.8. Discharges and Other Disposal Methods.

a. Does the treatment works discharge effluent to waters ofthe U.S.? X Yes _ __ Neo
If yes, list how many of each of the following types of discharge points the treatment'works uses: '
i. Discharges of treated effluent 1
ii. Discharges of untreated or partially treated effluent v N/A
" N/A

ii. Combined sewer overflow points

iv. Constructed emergency overflows (prior to the headworks) ' ' N/A
v. Other N/A '

b. Does the treatment works discharge effluent to basins, ponds, or other surfaceimpoundments
that do not have outlets for discharge to waters of the U.S.? Yes X No-

If yes, provide the following for each surface impoundment

Location:
Annual average daily volume discharged to surface impoundment(s) . ‘ mgd
Is discharge ) continuous or intermittent?
c. Does the treatment works land-apply treated wastewater? ___ Yes X No
If yes, provide the following for each land application site:
_Location:
Number of aéres:
Annual average daily volume applied to site: ; Mgd
Is land application continuous or . intermittent?

d. Does the treatment works discharge or transport treated or untreated wastewater to another
treatment works? ' ) . Yes X No

FPA Form 3510-2A (Rev. 1-99). Reblaces EPA forms 7550-6 & 7550-22. Page 3 of 21



Form Approved 1/14/99

FACILITY NAME AND PERMIT NUMBER:
OMB Number 2040-0086 -

AGANA WWTP GU0O020087

if yes, describe the mean(s) by which the wastewater from the treatment works & discharged or transported to the other treatment works
(e.g., tank truck, pipe). ) :

I transport is by a party other than the applicant, provide:

Transporter name: N/ A

Mailing Address:

Contact person:

Title:

Telephone number:

Eor each treatment works that receives this discharge provide the following:

Name: N/A . : . . 3
Mailing Address: )

Contact person:

Title:

Telephone number:

If known, provide the NPDES permit number of the treatment works that receives this discharge.

Provide the average daily flow rate from the treatment works into the receiving facility. mgd
. Does the treatment works discharge or dispose of its wastewater in a manner not included in
A.8.a through A.8.d above (e.g., underground percolation, well injection)? Yes ' X No

If yes, provide the following for each disposal method:

Description of method (including location and size of site(s) if applicable):

Annual daily volume disposed of by this method:

Is disposal through this method _continuous or intermittent?

FPA Farm RR510.2A (Reav 1-99)  Renlares FPA farme 78R0.A R 7RAN.D9 Pana 4 of 21



FACILITY NAME AND PERMIT NUMBER: Form Approved 1/14/99
) OMB Number 2040-0086

AGANA WWTP GU0020087

A.9, Description of Qutfall.

a. Cuifail number 001
b. Location ~ HAGATNA 96932
(City or town, if applicable) (Zip Code)
: GUAM
(County) (State)
13DEG.29MIN. 3.3SEC. 144DEG, 44MIN,.37,.1SEC.
(Latitude) ) - (Longitude)
c. Distance from shore (if applicable) 2,875 7 ft.
d. Depth below surface (i applicable) 85 ft.
e. Average daily flow rate 8.92 mgd
f. Does this outfall have either an intermittent or a periodic
disch ?
ISenage - Yes X No (gotoAS.g)
If yes, provide the following information: ’
Number of times per year discharge occurs:
Average duration of each discharge:
Average flow per discharge: ’ mgd ¢
Months in which discharge occurs: ) v
g. s outfall equipped with a d!'ffuser? ) X Yes . No

A.10. Description of Receiving Waters.

a. Name of receiving water PHILIPPINE SEA

b. Name of watershed (if known) N/ A

United States Soil Conservation Service 14-digit watershed code (if known):

c. Name of State Management/River Basin (if known): N/A

United States Geological Survey 8-digit hydrologiccataloging unit code (if known):

d. Critical low flow of receiving stream (if applicable):

acute N/A cfs chronic - N/A cfs

e. Total hardness of receiving stream at critical low flow (if applicable): N/A mg/l ofCaCO4




FACILITY NAME AND PERMIT NUMBER: : Form Approved 1/14/99
: OMB Number 2040-0086

AGANA WWTP GU0020087

A.11. Description of Treatment.

a. - What levels of treatment are provided? Check all that apply.
X Primary Secondary
Advanced ] ) Other. Describe:

b. Indicate the following removal rates (as applicable):

Design BOD), removal or Design CBOD, removal 25.40 %
Design SS removal 40-6 0 %
Design P removal Not given %
Design N removal Not given %

Other N/ A : %

c. What type of disinfection is used for the effluent from this outfall? If disinfection varies by season, please describe.
Chlorine; but no longer in use. No disinfection performed at this plant.

If disinfection is by chlorination, is dechlorination used for this outfall? Yes - X No

d. Does the treatment plant have post aeration? Yes X No

A.12. Effluent Testing Information. All Applicants that discharge to waters of the US must provide effluent testing data for the following
parameters. Provide the indicated effluent testing required by the permitting authority for each outfall through which effluent is
discharged. Do not include information on combined sewer overflows in this section. All information reported must be based on data
collected through analysis conducted using 40 CFR Part 136 methods. In addition, this data must comply with QA/QC requirements of
40 CFR Part 136 and other appropriate QA/QC requirements for standard methods for analytes not addressed by 40 CFR Part 136. Ata
minimum, effluent testing data must be based on at least three samples and must be no more than four and one-half years apart.

Outfall number: 001

pH (Minimum) ' 7.01 s.u.

pH (Maximum) 7.44 S.u.

Flow Rate | 11.5 mgd 8,39 mgd 365

Temperature (Winter) N/S | N/S '

Temperature (Summer) N/S N/S '
* For pH please report a minimum and a maximum daily value

CONVENTIONAL AND NONCONVENTIONAL COMPOUNDS.
BIOCHEMICAL OXYGEN [BOD5 | 122 mg/L {101 ng /L 52 Standard
DEMAND (Reportone)  |cBOD-5 | N/S N/S
FECAL COLIFORM N/S N/S
roraL suspENDED soLDs (Tss) | 94.67 |mg/L 58.33 ng /L 52 Standard

- o~ _frma
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FACILITY NAME AND PERMIT NUMBER: : Form Approved 1/14/99
: "~ OMB Number 2040-0086

|_AGANA WWTP __GU0020087

B.1. Inflow and Infiltration. Estimate the average number of gallons per day that flow into the treatment works from inflow and/or infiltration.
N/A
gpd

’ Briefly explain any steps underway or planne& o minimize inflow and infiltration.

B.2. Topographic Map. Attach to this application a topographic map of the area extending at least one mile beyond facility property boundaries. This
map must show the outline of the facility and the following information. (You may submit more than one map if one map does not show the entire

area.)
a. The area surrounding the treatment plant, including aliunit processes.

b. The major pipes or other structures through which wastewater enters the treatment works and the pipes or other structures through which
treated wastewater is discharged from the treatment plant. Includeoutfalls from bypass piping, if applicable.
c. Eachwell where wastewater from the treatment plantis injected underground.

Wells, springs, other surface water bodies, and drinking water wells that are: 1) within 1/4 mile of the property boundaries of the treatment
works, and 2) listed in public record or otherwise known to the applicant.

e. Any areas where the sewage sludge produced by the treatment works is stored, treated, or disposed.

f. I the treatment works receives waste that is classified as hazardous under the Resource Conservation and Recovery Act (RCRA) by truck, rail,
or special pipe, show on the map where that hazardous waste enters the treatment works and where it is treated, stored, and/or disposed.

-B.3. Process Flow Diagram or Schematic. Provide a diagram showing the processes of the treatment plant, including all bypass piping and all backup
power sources or redundancy in the system. Also provide a water balance showing all treatment units, includingdisinfection (e.g, chlorination and
dechlorination). The water balance must show daily average flow rates at influent and discharge points and approximate daily flow rates between
treatment units. Include a brief narrative description of the diagram.

B.4. Operation/Maintenance Performed by Contractor(s).
Are any operational or maintenance aspects (related to wastewater treatment and effluent quality) of the treatment works the responsibility of a
contractor? - ___Yes _X No

If yes, list the name, address, telephone number, and status of each contractor and describe the contractor's responsibilities (attach additional pages
if necessary).

.

Name:

Mailing Address:

Telephone Number:

Responsibilities of Contractor:

Scheduled Improvements and Schedules of Implementation. Provide information on any uncompleted implementation schedule or
uncompleted plans for improvements that will affect the wastewater treatment, effluent quality, or design capacity of the treatment works. lfthe -
treatment works has several different implementation schedules or is planning several improvements, submit separate responses to question B.5 for

each. (If none, go to question B.6.)
a. Listthe outfall number (assigned in question A.9) for eachoutfall that is covered by this implementation schedule.

001

b. Indicate whether the planned improvements or implementation schedule are required by local, State, or Federal agencies.

Yes X No

B.S5.




FACILITY NAME AND PERMIT NUMBER: ) Form Approved 1/14/99
OMB Number 2040-0086

AGANA WWTP GU0020087
c Ifthe answerfoB.5.bis “Yes,” briefly describe, including new maximum daily inflow rate (if applicable).
N/A

d. Pfovide dates imposed by any compliance schedule or any actual dates ofcompletion for the implementation steps listed below, as applicable.
For improvements planned independently of local, State, or Federal agencies, indicate planned or actual completion dates, as applicable.
Indicate dates as accurately as possible. '

_ Schedule Actual Completion
Implementation Stage MM /DD/YYYY MM/DD/YYYY
- Begin construction 1 Q_I:ﬂ / @ 2 A
— End construction 10/ 3__(_)_1 @I(_)_E__ i
— Begin discharge 12,31 2003 Y
— Attain operational level 0_1_/ ﬂ)/ ﬂ 04 _J_ 1
e. Have appropriate permits/clearances concerning other Federal/State requirements been obtained? = X Yes __ No
D%mMembthermits for test drilling approved.(May 12, 2000)
Permit applicgtion for QQnsteran to be submitted.

. B.6. EFFLUENT TESTING DATA (GREATER THAN 0.1 MGD ONLY).

Applicants that discharge to waters of the US must provide effluent testing data for the following parameters. Provide the indicated effluent testing
required by the permitting authority for each outfall through which effluent is discharged. Do not include information on combined sewer overflows in

- this section. All infoomation reported must be based on data collected through analysis conducted using 40 CFR Part 136 methods. In addition, this
data must comply with QA/QC requirements of 40 CFR Part 136 and other appropriate QA/QC requirements for standard methods fomnalytes not
addressed by 40 CFR Part 136. At a minimum, effluent testing data must be based on at least three poliutant scans and must be no more than four

and one-half years old.
Outfall Number;001

S Saite R e o i LRSS e SR
CONVENTIONAL AND NONCONVENTIONAL COMPOUNDS.
AMMONIA (as N

(as N) N / A

CHLORINE (TOTAL
RESIDUAL, TRC) N/A
DISSOLVED OXYGEN N/A
TOTAL KJELDAHL .
NITROGEN (TKN) N/A
NITRATE PLUS NITRITE
NITROGEN N/A
OIL and GREASE

" . N/A
PHOSPHORUS (Total) N/A
TOTAL DISSOLVED .
SOLIDS (TDS) | w/a
OTHER

* Priority Pollutant Scan in progress; results will be forwarded upon receipt.

Estimated date: October 2000

——a - Y P P ) 4 AAY L r L MemA S mIeRA A A MERA AN Mann O AFNA4



FACILITY NAME AND PERMIT NUMBER: Form Approved 1/14/99
) OMB Number 2040-0086

AGANA WWTP GU0020087
o 6

Indicate which parts of Form 2A you have completed and are submitting:

X Basic Application Information packet Suppiemental Application Information packet:
* Part D (Expanded Effluent Testing Data)
* Part E (Toxicity Testing: Biomonitoring Data)

Part F (Industrial User Discharges and RCRA/CERCLA Wastes)
Part G (Combined Sewer Systems)

| certify under penalty of law that this document and all attachments were prepared under my direction or supervision in accordance with a system designed
to assure that qualified personnel properly gather and evaluate the information submitied. Based on my inquiry of the person or persons whe manage the
system or those persons directly responsible for gathering the information, the information is, to the best of my knowledge and belief, true, accurate, and
complete. | am aware that there are significant penalties for submitting false information, including the possibility of fine and imprisonment for knowing

violations.

Name and official title Herben%\J(\Jthston, General Manager, Acting

Signature - »

Telephone number = 6771 ‘4(7 9 —J7 8 29
Nt

Date signed é “36 00

Upon request of the permitting authority, you must submit any other information necessary to assess wastewater treatment practices at the treatment works
or identify appropriate permitting requirements, '

SEND COMPLETED FORMS TO:

* Parts "D" and "E" will be sent as soon as possible. Estimated: October
2000

—— - e mn s A mmr = —— . ———— o~ A s~ o~ Mee_ N _fN4



FACILITY NAME AND PERMIT NUMBER: ' ) .Form Approved 1/14/99
’ : OMB Number 2040-0086

Effluent Testing: 1.0 mgd and Pretreatment Treatment Works. If the treatment works has a design flow greater than or equal to 1.0mgd or it has (or

is required to have) a pretreatment program, or is otherwise required by the permitting authority to provide the data, then provide effluent testing data for the
following pollutants. Provide the indicated effluent testing information and any other information required by the pemmitting authoritffor each outfall through
which effluent is discharged. Do not include information on combined sewer overflows in this section. All information reported must be based on data
collected through analyses conducted using 40 CFR Part 136 methods. In addition, these data must comply with QA/QC requirements of 40 CFR Part 136
and other appropriate QA/QC requirements for standard methods foranalytes not addressed by 40 CFR Part 136. Indicate in the blank rows provided’
below any data you may have on pollutants not specifically listed in this form. At a minimum,effluent testing data must be based on at least three poliutant
scans and must be no more than four and one-half years old.

Outfall number: {Complete once for eachoutfall discharging effluent to waters of the United States.)

g eirro s

e S
. METALS (TOTAL RECOVERABLE), CYANIDE, PHENOLS, AND HARDNESS.

ANTIMONY

ARSENIC

BERYLLIUM

CADMIUM

CHROMIUM

COPPER

LEAD

MERCURY

NICKEL

SELENIUM

SILVER

THALLIUM

ZINC

CYANIDE

TOTAL PHENOLIC COMPOUNDS

HARDNESS (AS CaCO3)

Use this space (or a separate sheet) to provide information on other metals requested by the permit writer.




FACILITY NAME AND PERMIT NUMBER: ' Form Approved 1/14/99
. OMB Number 2040-0086
AGANA WWTP GU0020087

Qutfall number: (Complete once fo!
UT, MAXAL

r eachoutfall discharging effluent to waters of the United States.)

Y 3 PTG

\RGE

o

VOLATILE ORGANIC COMPOUNDS.

ACROLEIN

ACRYLONITRILE

BENZENE

BROMOFORM

CARBON TETRACHLORIDE

CLOROBENZENE

CHLORODIBROMO-METHANE

CHLOROETHANE

2-CHLORO-ETHYLVINYL
‘ETHER

CHLOROFORM

DICHLOROBROMO-METHANE

1,1-DICHLOROETHANE

1.2-DICHLOROETHANE

TRANS-1,2-DICHLORO-ETHYLENE

1,1-DICHLOROETHYLENE

1,2-DICHLOROPROPANE

1,3-DICHLORO-PROPYLENE

ETHYLBENZENE

METHYL BROMIDE

METHYL CHLORIDE

METHYLENE CHLORIDE

.+112,2-TETRACHLORO-ETHANE

TETRACHLORO-ETHYLENE

TOLUENE




FACILITY NAME AND PERMIT NUMBER: - . ' ‘ Form Approved 1/14/99
’ : OMB Number 2040-0086

" AGANA WWTP GU0020087

waters of the United States.)

— T

Outfall number:

1,1,1-TRICHLOROETHANE

1,1,2-TRICHLOROETHANE

TRICHLORETHYLENE

VINYL CHLORIDE

Use this space (or a separate sheet) to provide information on other volatile organic compounds requested by the permit writer.

ACID-EXTRACTABLE COMPOUNDS

P-CHLORO-M-CRESOL

2-CHLOROPHENOL

2,4-DICHLOROPHENOL

2,4-DIMETHYLPHENOL

4,6-DINITRO-O-CRESOL

2,4-DINITROPHENOL

2-NITROPHENOL

4-NITROPHENOL

PENTACHLOROPHENOL

PHENOL

2,4,6-TRICHLOROPHENOL

Use this space (or a separate sheet) to provide information on other acid-extractable compounds requested by the permit writer.

BASE-NEUTRAL COMPOUNDS.

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZIDINE

BENZO(A)ANTHRACENE




BENZO(A)PYRENE

FACILITY NAME AND PERMIT NUMBER: . Form Approved 1/14/99
. OMB Number 2040-0086

AGANA WWTP GU0020087
Outfall number: (Complete once for eachoutfall discharging effluent to waters of the United States.)

T 7

3,4 BENZO-FLUORANTHENE

BENZO(GHI)PERYLENE

BENZO(K)FLUORANTHENE

BIS (2-CHLOROETHOXY) METHANE

BIS (2-CHLOROETHYL)-ETHER

BIS (2-CHLOROISO-PROPYL)
ETHER

BIS (2-ETHYLHEXYL) PHTHALATE

4-BROMOPHENYL PHENYL ETHER

SUTYL BENZYL PHTHALATE

2-CHLORONAPHTHALENE

4-CHLORPHENYL PHENYL ETHER

CHRYSENE

DI-N-BUTYL PHTHALATE

DI-N-OCTYL PHTHALATE

DIBENZO(A,H) ANTHRACENE

1,2-DICHLOROBENZENE

1,3-DICHLOROBENZENE

1,4-DICHLOROBENZENE

3,3-DICHLOROBENZIDINE

DIETHYL PHTHALATE

JIMETHYL PHTHALATE

2,4-DINITROTOLUENE

2.6leNITROTOLUENE




1 .2-DIPHENYLHYDRAZ!NE

FACILITY NAME AND PERMIT NUMBER:
AGANA WWTP GU0020087

Form Approved 1/14/99
OMB Number 2040-0086

Outfall number:

(Complete once for eachoutfall discharging effluent to waters of the United States.)

FLUORANTHENE

FLUORENE

HEXACHLOROBENZENE

HEXACHLOROBUTADIENE

HEXACHLOROCYCLO-
PENTADIENE

HEXACHLOROETHANE

INDENO(1,2,3-CD)PYRENE

ISOPHORONE

NAPHTHALENE

NITROBENZENE

N-NITROSODI-N-FROPYLAMINE

N-NITROSODI- METHYLAMINE

N-NITROSODI-PHENYLAMINE

PHENANTHRENE

PYRENE

1,2,4-TRICHLOROBENZENE

Use this space (or a separate sheet) to provide information on other base-neutral compounds requested by the permit writer.

| 1 [ [ [ 1 1 1

I

Use this space (or a separate sheet) to

provide information on other pollutants (e.g., pesticides) requested by the permit writer.




FACILITY NAME AND PERMIT NUMBER: Form Approved 1/14/99
OMB Number 2040-0086

AGANA WWTP GUO0020087

E.1. Required Tests.

Indicate the number of whole effluent toxicity tests conductedin the past four and one-half years.

chronic acute

E.2. Individual Test Data. Complete the following chart for each whole effluent toxicity test conducted in the last four and one-half years. Allow one

column per test (where each species constitutes a test). Copy this page if more than three tests are being reported.

Test number: Test number: _ Test number:

a. Testinformation.

Test species & test method number

Age at initiation of test

Outfall number

Dates sample collected

Date test started

Duration

b. Give toxicity test methods followed.

Manual title

Edition number and year of publication

Page number(s)

c. Give the sample collection method(s) used. For multiple grab samples, indicate the number of grab samples used.

24-Hour composite

Grab

d. Indicate where the sample was taken in relation todisinfection. (Check all that apply for each)

Before disinfection

Atfter disinfection

After dechlorination




FACILITY NAME AND PERMIT NUMBER:

AGANA WWTP GU0020087

Form Approved 1/14/99
OMB Number 2040-0086

Test number:

Test number:

Test number:;

e. Describe the point in the treatment process at which the sample was collected.

Sample was collected:

f. For each test, include whether the test was intended to assess chronic toxicity, acute foxicity, or both.

Chronic toxicity

Acute toxicity

g. Provide the type of test performed.

Static

Static-renewal

Flow-through

h. Source of dilution water. If laboratory water, specify type; if receiving water, specify source.

Laboratory water

Receiving water

i. Type of dilution water. Itsalt water, specify “natural” or type of artificial sea salts or brine used.

Fresh water

Salt water

j. Give the percentage effluent used for all concéntrations in the test series.

k. Parameters measured during the test. (State whether parameter meets test method specifications)

pH

Salinity

Temperature

Ammonia

Dissolved oxygen

. Test Resulits.

Acute:

Percent survival in 100%
effluent

%

%

%

95% C.1.

%

%

%

Control percent survival

%

%

%

Other(describe)




Form Approved 1/14/99

FACILITY NAME AND PERMIT NUMBER: E
' OMB Number 2040-0086

AGANA WWTP GU0020087

Chronic:
NOEC % %| %
Cps % % %
Control percent survival ' ' % % %
Other (describe)

m. Quality Control/Quality Assurance.

Is reference toxicant data available?

Was reference toxicant test within
acceptable bounds? - .

What date was reference toxicant test run
(MM/DD/YYYY)?

Other (describe)

E.3. Toxicity Reduction Evaluation. Is the treatment works invoived in a Toxicity Reducﬁdn Evaluation?

Yes No If yes, describe:

E.4. Summary of Submitted Biomonitoring Test Information. If you have submitted biomonitoring test information, or information regarding the cause
of toxicity, within the past four and one-half years, provide the dates the information was submitted to the permitting authority and a summary of the

results.

Date submitted: (MM/DD/YYYY)

Summary of results: (see instructions)

- 4= _£ra



FACILITY NAME AND PERMIT NUMBER: : Form Approved 1/14/99
) . : OMB Number 2040-0086

AGANA WWTP GU0020087

GENERAL INFORMATION:
F.1. Pretreatment Program. Does the treatment works have, or is it subject to, an appraoved pretreatment program?
Yes No

F.2. Number of Significant Industrial Users (SIUs) and Categorical Industrial Users (CIUs).' Provide thefumber of each of the following types of
industrial users that discharge to the treatment works.

a. Number of non-categorical SIUs.'
b. Number of ClUs.

SIGNIFICANT INDUSTRIAL USER INFORMATION:

F.3. Significant Industrial User Information. Provide the name and address of eacy SIU discharging to the treatment works. Submit additional pages

as necessary.

Name:

Mailing Address: | | \..\V /
| o/

F.4. Industrial Processes. Describe all of the industrial pre\e\esse/ét affector contribute to theSIU's discharge.

% A)
F.5. ' Principal Product(s) and Raw Material(s). Des?ribg/ali of the principal processes and raw materials that affect or contribute to theSIU's
discharge.

Principal product(s):

Raw material(s):

F.6. Flow Rate.

a. Process wastewater flow rate. fndicate the averagedaily volume of process wastewater discharged into the collection system in gallons per day
(gpd) and whether the dischgfge is continuous or intermittent.

gpd continuous or _ intermittent)

b. Non-process wastey/ater flow rate. Indicate the average daily volume of non-process wastewater ﬂow discharged into the collection system in
gallons per day (gpfl) and whether the discharge is continuous or intermittent.

gpd { continuous or intermittent)

F.7. Pretreatment Standards. Indicate whether the SIU is subject to the following:
a. Local limits Yes No

b. Categorical pretreatment standards Yes No

- If subject to categorical pretreatment standards, which category and subcategory?

—r—a - s oma sem a4 mAy e ———a —-,——A A s meea AR N___ 40 ~fNna



FACILITY NAME AND PERMIT NUMBER: Form Approved 1/14/99

OMB Number 2040-0066
AGANA WWTP GU0020087 '

F.8. Problems at the Treatment Works Attributed to Waste Discharged by the SIU. Has the SIU caused or contributed to any problems (e.g.,
upsets, interference) at the treatment works in the past three years?

Yes No If yes, describe each episode.

RCRA HAZARDOUS WASTE RECEIVED BY TRUCK, RAIL, OR DEDICATED PIPELINE: —

F.9. RCRA Waste. Does the treatment works receive or has it in the past three years received RCRA hazardous wéste by truck, rail, or dedicated pipe?
Yes ____No(gotoF.12))

F.10. Waste Transport. Method by which RCRA waste is received (check all that apply):
Truck Rail Dedicated Pipe

* F.11. Waste Description. Give EPA hazardous waste number and amount (volume or mass, specify uni
EPA Hazardous Waste Number Amount

CERCLA (SUPERFUND) WASTEWATER, RCRA REMEDIATION/CORRE:
ACTION WASTEWATER, AND OTHER REMEDIAL ACTIVITY WAS TER

F.12. Remediation Waste. Does the treatment works currently (or has it bﬁv ied that it will) receive waste from remedial activities?

Yes (complete F.13 through F.15.) E
Provide a list of sites and the requested information (F.13 - F.10 r/8ach current and future site.

F.13. Waste Origin. Describe the site and type of facility at wi ERCLA/RCRA/or other remedial waste originates (or is expected to originate in

the next five years).

F.14. Pollutants. List the hazardous constit pst t are received (or are expected to be received). Include data on volume and concentration, if known.
(Attach additional sheets if necessary).

F.15. Waste Treatment.

a. Is this waste treated (orAvill it be treated) prior to entering the treatment works?

If yes, describe e treatment (provide information about the removal efficiency):

b. Is the discharge (or will the discharge be) continuous or intermittent?

Continuous Intermittent If intermittent, describe discharge schedule

Mo AR _£Na4



FACILITY NAME AND PERMIT NUMBER: ' Form Approved 1/14/99
OMB Number 2040-0086

AGANA WWTP GU0020087

G.1. System Map. Provide a map indicating the following: (may be included with Basic Application information)

a. All CSO discharge points.

b. Sensitive use areas potentially affected by CSOs (e.g., beaches, drinking water supplies, shelifish beds, s
outstanding natural resource waters).

sitive aquatic ecosystems, and

c. Waters that suppbrt threatened and endangered species potentially affected by CSOs.

i

G.2. System Diagram. Provide a diagram, either in the map provided in G.1. or on a separate drawing, e combined sewer collection system that

includes the following information: -

a. Locations of majér sewer trunk lines, both combined and separate sanitary.

b. Locations of points where separate sanitary sewers feed into the combined se:
¢. Locations of in-line and off-line storage structures.
d. Locations of ﬂow-regulating qevices.

Locations of pump stations.

LS:

s

'G.3. Description of Outfall.

a. OQutfall number

b. Location

(City or town, if a abl (Zip Code)
v
(County) _ (State)
(Latitude) (Longitude) .
c. Distance from shore (if appli ft.
d. Depth below surface (if appficable) . ft
e. Which of the following wére monitored during the last year for this CSO? )
Rainfall CSO pollutant concentrations CSO0 frequency
CSO flowfolume Receiving water quality

f. How many storm events were monitored duringthe last year?
G.4. CSO Events.

é. Give the number of CSO events in the last year.
events ( actual or ___ approx.)

b. Give the average duration per CSO event.

hours ( actuat or approx.)

A . AFAANA M. A NAY I _ A Ff.____rA A D ICEA AN . Plama AN Af 04



FACILITY NAME AND PERMIT NUMBER: : - Form Approved 1/14/99
' OMB Number 2040-0086

AGANA WWTP GUO0020087

¢. Give the average volume per CSO event.

million gallons ( actual or approx.)

d. Give the minimum rainfal that caused a CSO eventin the last year,

inches of rainfall
G.5. Description of Receiving Waters.

a. Name of reoeiving water:

b. Name of watershed/nver/stream system:

United States Soil Conservatlon Service 14-digit wate:

c. Name of State Management/River Basin,

United States Geological Survey gic cataloging unit code (if known):

G.6. CSO Operations.

Describe any known watef quality impacts on the receiving water caused by this CSO (e.g., permanent or intermittent beach closings, perménent or
intermittent shell fiskrbed closings, fish kills, fish advisories, other recreational loss, or violation of any applicable State water quality standard).




Additional information, if provided, will appear on the following pages.



Description of Treatment/Outfall System

(Drawing)
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Summary Attachment for Revised 301 (h) Applications for
Agana and Northern District WWTP's

Dissolved Oxygen

Dissolved oxygen (DO) profile surveys for both the Agana and Northern District offshore sites
‘were initiated by Noda and Associates on Nov. 6, 1998 and continued until Nov. 14, 1998. The
data shows that dissolved oxygen profiles range throughout the water columns from about 105%

to 95% at Agana and about 100% to 96% at the Northern District offshore site. These results
were expected as historic DO data showed concentrations near 100% saturation (See Appendix
A).

Salinity

Salinity-temperature-depth (STD) profiles were also obtained between Nov. 6, 1998 and Nov. 14,
1998. From this information, density profile data were calculated. In general, the data obtained
during the November 1998 field program indicates that the water column at both sites are
essentially of uniform density to the 70 meter depth, which was the maximum extent of the
profiling. This is a usual situation in Pacific water where the upper mixed layer is usually of the
order of 100 meters from the surface. If the density profile data from the Agana and Northern
District sites are overlaid together, the data are very similar, which would be expected due to the
relatively close proximity between the two sites. Historic reports illustrate similar data that
enforces the STD study (See Appendix B).

Currents

A 6-day mooring study was conducted by Noda and Associates in both Agana and Northern
Districts. Two current meters were deployed on November 7, 1998, one of which was placed at
the 205-foot contour in Agana District located at 13-29.09N Latitude and 144-44.65E Longitude.
This meter was set at a sensor depth of 108 feet (33 meters) and at a bottom depth of 200 feet (61
meters). Magnetic declination was set at 1.8 degrees. At the nominal depth of 108 feet of water
the sensor moved toward the southwest-southeast at a mean speed of 0.2 feet per second (0.06-
m/s). The speed varied from 0.0 to 0.8 foot per second (0.2 m/s).

" The second current meter position was set at the 195-foot contour in Northern District located at
13-33.13N Latitude and 144-48.26E Longitude. The nominal depth was located 89 feet (27
‘meters) deep with a bottom depth of 190 feet (58 meters). Magnetic declination was also set at
1.8 degrees. At a depth of 89 feet of water the meter sensor moved northeasterly-south at a mean
speed of 0.3 feet per second (0.08 m/s). Speeds ranged between 0.0 to 1.1 feet per second (0.3
m/s) (See Appendix C). Both meters were retrieved on November 13, 1998.

Waves

Wave and wave climate at the Agana and Northern districts have been addressed by Noda and
Associates (See Appendix D). Profiles of typical wind and deepwater wave conditions to be



expected at the site was developed from data contained in the Summary of Synoptic
Meteorological Observations (SSMO). Preliminary evaluations of monthly typical historic wave
conditions at the Agana and Northern District outfall locations showed that May and possibly
June are the months with the lowest frequency of wave occurrence. Percent occurrence of wave
activity increase significantly in July and continues to increase towards the end of the year.

All major tropical cyclone evens from 1946-1997 which have significantly affected Guam were
computer simulated using a moving hurricane model which has been calibrated and verified for
Pacific hurricanes and typhoons. The model generates graphical displays of the two-dimensional
surface wind field, wave field and wave period fields as well as tabular outputs for a cross-section
passing through the maximum winds. The maximum offshore wave conditions were determined
from a hindcast analysis of Typhoon Paka 1997. Maximum wave-induced velocity and
accelerations as a function of a water depth were developed using Dean's Stream Function Theory
- for nonlinear waves.

In additon, a wave refraction analysis was performed for each site. A computer wave refraction
analysis was performed for periods ranging from 8-16 seconds, and for all possible wave |
directions. The wave refraction coefficient K, was determined for each wave period and for
various wave approach directions. The refraction model grid area is shown in Appendix D. The
bathymetric grid consisted of 15 points in the north-south direction and 28 points in the east-west
direction, with a grid size of 250 feet. The refraction analysis was perfomed for the proposed
offshore diffuser in Agana at a water depth of approximately 200 feet. The analysis shows that
waves approaching from about 350°T through 20°T undergo little or no refraction effects since
these waves approach perpendicular to the offshore bottom contours. The refraction analysis was
perfomed for the proposed offshore diffuser in Northern District at a water depth of
approximately 190 feet. The analysis shows that waves approaching from about 270°T undergo
little or no refraction effects since these waves approach perpendicular to the offshore bottom
contours. Appendix D includes figures that show the variation of refraction coefficient as a
function of deepwater approach direction, for wave periods from 10 to 16 seconds.



APPENDIX A:

DISSOLVED OXYGEN PROFILES
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APPENDIX B:

SALINITY-TEMPERATURE-DEPTH PROFILES



i

-

AGANA WWTP DISLOLVED OXYGEN (DO) PROFILE D..<+A OBTAINED

DURING NOV. 6-13, 1998 BY EDWARD K. NODA AND ASSOCIATES, INC.
(Lat. and Long. in WGS 83)
MONTH DAY YEAR DEPTH DO DO TEMP Cond Turb pH ORP Lat. Long..
(meters) Pct Sat mg/l  (C) mS/cm NTUs nv
11 6 98 0.10 53.5 0.00 30.33 0.71 3 7.10 290 13 29 14.72N 144 44 41.14E
‘11 6 98 7.62 104.2 0.00 29.18 1.18 0 8.23 348 13 29 14.72N 144 44 41.14E
11 6 98 14.36 100.6 0.00 29.12 1.10 O 8.24 333 13 29 14.72N 144 44 41.14E
11 6 98 25.30 100.6 0.00 29.09 1.10 O 8.25 327 13 29 14.72N 144 44 41.14E
11 6 98 37.72 98.8. 0.00 28.80 1.02 O 8.25 324 13 29 14.72N 144 44 41.14E
i1 6 98 44.12 7.9 0.00 28.76 1.06 0 8.25 323 13 29 14.72N 144 44 41.14E
11 6 98 52.68 97.8 0.00 28.69 1.10 O 8.25 322 13 29 14.72N 144 44 41.14E
11 6 98 58.33 97.5 0.00 28.69 1.10 O 8.25 321 13 29 14.72N 144 44 41.14E
11 6 98 64.96 97.1 0.00 28.64 0.78 0 8.25 321 13 29 14.72N 144 44 41.14E
11 6 98 74.13 98.3 0.00 28.29 1.05 0O 8.25 320 13 29 14.72N 144 44 41.14E
11 12 98 0.40 104.8 8.04 28.36 0.00 O 7.94 252 13 29 14.19N 144 44 43.04E
11 12 98 12.81 100.0 6.15 29.08 2.76 0 8.16 208 13 29 14.19N 144 44 43.04E
.11 12 98 17.84 99.7 6.13 29.07 2.73 0 8.17 213 13 29 14.19N 144 44 43.04E
11 12 98 29.24 98.2 6.04 29.06 2.78 0 8.17 234 13 29 14.19N 144 44 43.04E
11 13 98 0.41 99.3 7.50 28.36 4.92 10 7.86 283 13 29 13.51N 144 44 54.85E
11 13 98 12.30 97.2 5.98 29.07 2.80 0 8.18 247 13 29 13.51N 144 44 54.85E
11 13 98 18.96 96.8 5.95 29.05 2.79 0 8.18 251 13 29 13.5IN 144 44 54.85E
11 13 98 28.59 96.5 5.94 29.05 2.80 -0 8.18 254 13 29 13.51N 144 44 54.85E
11 13 98 31.59° 97.4 5.99 29.05 2.80 0 8.18 258 13 29 13.51N 144 44 S54.85E
11 13 60.55 95.2 5.86 29.04 2.80 0 8.18 266 13 29 13.51N 144 44 54.85E

98



AGH WWTP DIFFUSER SITE DENSIT DATA
MONTH DEEPTH DENSITY TEMP SAL DAY YEAR DATA SOURCE STATION
(neters) gm/cm”3 (C) 0/00
1 0 1.02140 28.8 34.0 7 82 Gov. of Guam, Water Quality Data AGMX
1 3 1.02150 28.5 34.0 7 82 Gov. of Guam, Water Quality Data AGMX
1 0 1.02137 28.9  34.0 7 82 Gov. of Guam, Water Quality Data AGMX1
1 3 1.02150 28.5 34.0 7 82 Gov. of Guam, Water Quality Data AGMX1
1 6 1.02154 28.4 34.0 7 82 Gov. of Guam, Water Quality Data AGMX1
1 0 1.02137 .28.9 34.0 7 82 Gov. of Guam, Water Quality Data AGMX?2
1 3 1.02150 28.5 34.0 7 82 Gov. of Guam, Water Quality Data AGMX2
1 6 1.02154 28.4 34.0 7 82 Gov. of Guam, Water Quality Data AGMX2
i 0 1.02154 28.4 34.0 7 86 Gov. of Guam, Water Quality Data AGMX
1 10 1.02154 28.4 34.0 7 86 Gov. of Guam, Water Quality Data AGMX
1 20 1.02191 28.4 34.5 7 86 Gov. of Guam, Water Quality Data AGMX
2 0 1.02215 26.5 34.0 4. 82 Gov. of Guam, Water Quality Data AGMX
2 3 1.02290 26.5 35.0. 4 82 Gov. of Guam, Water Quality Data AGMX
2 6 1.022%96° 26.3 35.0 4 82 Gov. of Guam, Water Quality Data AGMX
2 0 1.02218 26.4 34.0 4 82 Gov. of Guam, Water Quality Data AGMX1
2 3 1.02293 26.4 35.0 4 82 Gov. of Guam, Water Quality Data AGMX1
2 6 1.02293 26.4 35.0 4 82 Gov. of Guam, Water Quality Data AGMX1
2 0 1.02293 26.4 35.0 4 .82 Gov. of Guam, Water Quality Data AGMX2
2 3 1.02293 26.4 35.0 4 82 . Gov. of Guam, Water Quality Data AGMX2
2 6 1.02221 26.3 34.0 4 82 Gov. of Guam, Water Quality Data AGMX2
2 0 1.022%0 26.5 35.0 1 83 Gov. of Guam, Water Quality Data AGMX
2 3 1.02290 26.5 35.0 1 83 Gov. of Guam, Water Quality Data AGMX
2 6 1.02290 26.5 35.0 1 83 Gov. of Guam, Water Quality Data AGMX
3 0 1.02183 27.5 34.0 5 81 Gov. of Guam, Water Quality Data AGMX
3 3 1.02023 27.8 32.0 5 81 Gov. of Guam, Water Quality Data AGMX
3 6 1.02020 27.9 32.0 5 81 Gov. of Guam, Water Quality Data AGMX
3 0 1.02180 27.6 34.0 5 81 Gov. of Guam, Water Quality Data AGMX 2
3 3 .1.02186 27.4 34.0 5 81 Gov. of Guam, Water Quality Data AGMX2
3 6 1.02196 27.1 34.0 5 81 Gov. of Guam, Water Quality Data AGMX2
3 0 1.02167 28.0 34.0 4 82 Gov. of Guam, Water Quality Data AGMX
3 3 1.02248 27.8 35.0 4 82 Gov. of Guam, Water Quality Data AGMX
3 6 1.02173 27.8 34.0 4 82 Gov. of Guam, Water Quality Data AGMX
3 0 1.02235 28.2 35.0 4 82 Gov. of Guam, Water Quality Data AGMX1
3 3 1.02258 27.5 35.0 4 82 Gov. of Guam, Water Quality Data AGMX1
3 6 1.02258 27.5 35.0 4 82 Gov. of Guam, Water guality Data AGMX1
3 0 1.02242 28.0 35.0 4 82 Gov. of Guam, Water Quality Data AGMX2
3 3 1.02245 27.9 35.0 4 82 Gov. of Guam, Water Quality Data AGMX2
3 6 1.02252 27.7 35.0 4 82 Gov. of Guam, Water Quality Data AGMX?2
3 0 1.02274 27.0 35.0 1 83 Gov. of Guam, Water Quality Data AGMX
3 3 1.02281 26.8 35.0 1 83 Gov. of Guam, Water Quality Data AGMX
3 6 1.02281 26.8 35.0 1 83 Gov. of Guam, Water Quality Data AGMX
4 0 1.02180 27.6 34.0 8 81 Gov. of Guam, Water Quality Data AGMX
4 3 1.02258 27.5 35.0 8 81 Gov. of Guam, Water Quality Data AGMX
4 6 1.02258 27.5 35.0 8 81 Gov. of Guam, Water Quality Data AGMX
4 0 1.02183 27.5 34.0 8 81 Gov. of Guam, Water Quality Data AGMX1
4 3 1.02183 27.5 34.0 8 81 Gov. of Guam, Water Quality Data AGMX1
4 6 1.02274 27.0 35.0 8 81 Gov. of Guam, Water Quality Data AGMX1
4 0 1.02177 217.7 34.0 8 81 Gov. of Guam, Water Quality Data AGMX2
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_—4 3 1.02258 27.5 35.0 8 81 Gov. of Guam, Water Qualit)}mﬁat_am AGMX2 )
4 6 1.02274 27.0 35.0 8 81 Gov. of Guam, Water Quality Data AGMX2
4 0 1.02242 28.0 35.0 13‘ 82 Gov. of Guam, Water Quality Data ' AGMX
4 3 1.02248 27.8 35.0 13 82 Gov. of Guam, Water Quality Data AGMX
4 6 1.02258 - 27.5 35.0 13 82 Gov. of Guam, Water Quality Data AGMX
4 0 1.02170 27.9 34.0 13 82 Gov. of Guam, Water Quality Data : AGMX1
4 3 1.02255 27.6 35.0 13 82 Gov. of Guam, Water Quality Data AGMX1
4 6 1.02255 27.6 35.0 13 82 Gov. of Guam, Water Quality Data AGMX1
4 0 1.02248 27.8 35.0 13 82 Gov. of Guam, Water Quality Data AGMX2
4 3 1.02255 27.6 35.0 i3 82 Gov. of Guam, Water Quality Data AGMX2
4 6 1.02180 ~27.6 34.0 13 82 Gov. of Guam, Water Quality Data AGMX2
4 0 1.02281 26.8 35.0 7 83 Gov. of Guam, Water Quality Data AGMX1
4 3 1.02281 26.8 35.0 7 83 Gov. of Guam, Water Quality Data AGMX1
4 6 1.02281 26.8 35.0 7 83 Gov. of Guam, Water Quality Data AGMX1
4 0 1.02281 26.8 35.0 7 83  Gov. of Guam, Water Quality Data AGMX?2
4 3 1.02281 26.8 35.0 7 83 Gov. of Guam, Water Quality Data .AGMX2
4 6 1.02281 26.8 35.0 7 83 Gov. of Guam, Water Quality Data AGMX2
4 0 1.02258 27.5 35.0 4 B85 Gov. of Guam, Water Quality Data AGMX
4 10 1.02258 27.5 35.0 4 85 Gov. of Guam, Water Quality Data AGMX
4 20 1.02258 27.5 35.0 4 85 Gov. of Guam, Water Quality Data AGMX
4 0 1.02185 28.6 34.5 3 86 Gov. of Guam, Water Quality Data AGMX
4 10 1.02171 29.0 34.5 3 86 Gov. of Guam, Water Quality Data AGMX
4 20 1.02171 29.0 34.5 3 86 Gov. of Guam, Water Quality Data AGMX
4 0 1.02175 28.9 34.5 3 86 Gov. of Guam, Water Quality Data AGMX1
4 10 1.02175 28.9 34.5 3 86 Gov. of Guam, Water Quality Data AGMX1
4 20 1.02175 28.9  34.5 3 86 Gov. of Guam, Water Quality Data AGMX1
4 0 1.02212 28.9 35.0 3 86 Gov. of Guam, Water Quality Data AGMX2
4 10 1.02212 28.9 3'5,0 3 86 Gov. of Guam, Water Quality Data AGMX2
4 20 1.02212 28.9 - 35.0 3 86 Gov. of Guam, Water Quality Data AGMX2
4 0 1.02173 27.8 34.0 g 87 Gov. of Guam, Water Quality Data AGMX
4 10 1.02167 28.0 34.0 9 87 Gov. of Guam, Water Quality Data AGMX
4 20 1.02167 28.0 34.0 9 87 Gov. of Guam, Water Quality Data AGMX
4 0 1.02000 28.5 32.0 6 B89 Gov. of Guam, Water Quality Data AGMX
4 10 1.02225 28.5 35.0 6 B89 Gov. of Guam, Water Quality Data AGMX
4 20 1.02225 28.5 35.0 6 B89 Gov. of Guam, Water Quality Data AGMX
4 ‘0 1.02225 28.5 35.0 6 89 Gov. of Guam, Water Quality Data AGMX1
4 10 1.02225 28.5 35.0 6 89 Gov. of Guam, Water Quality Data AGMX1
4 20 1.02225 28.5 35.0 6 809 Gov. of Guam, Water Quality Data AGMX1

© 4 0 1.02155 27.2 33.5 25 89 Matson, A.E. (1980) E
4 5 1.02151 27.1 33.4 25 B89 Matson, A.E. (1990) E
4 10 1.02136 27.1 33.2 25 B89 Matson, A.E. {1990) E
4 0 1.02169 27.0 33.6 25 89 Matson, A.E. (1930} F
4 5 1.02161 27.0 33.5 25 B89 Matson, A.E. (1990) F
4 10 .1.02157 26.9 33.4 25 89 Matson, A.E. (1990) F
4 0 1.02183 '27.5 34.0 5 90 Gov. of Guam, Water Quality Data AGMX
4 10 1.02183 27.5 34.0 5 90 Gov. of Guam, Water Quality Data AGMX
4 20 1.02183- 27.5 34.0 5 90 Gov. of Guam, Water Quality Data AGMX
5 0 1.02160 28.2 34.0 5 81 Gov. of Guam, Water Quality Data AGMX
5 3. 1.02167 28.0 34.0 5 81 Gov. of Guam, Water Quality Data AGMX
5 6 1.02167 28.0 34.0 5 81 Gov. of Guam, Water Quality Data AGMX
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5 0 1.02160 28.2 34.0 5 81 Gov. of Guam, Water Quality Data AGMX 1
5 3 1.02164 28.1 34.0 5 81 Gov. of Guam, Water Quality Data AGMX 1
5 0 1.02225 28.5 35.0 6 82 Gov. of Guam, Water Quality Data AGMX
5 3 1.02232 28.3 35.0 6 82 Gov. of Guam, Water Quality Data AGMX
5 6 1.02248 27.8 35.0 6 82 Gov. of Guam, Water Quality Data AGMX
5 0 1.02274 27.0 35.0 5 83 Gov. of Guam, Water Quality Data AGMX
5 3 1.02274 27.0 35.0 5 83 Gov. of Guam, Water Quality Data AGMX
5 6 1.02274 27.0 35.0 5 83 Gov. of Guam, Water Quality Data AGMX
5 0 1.02242 28.90 35.0 9 85 Gov. of Guam, Water Quality Data AGMX
5 10 1.02242 28.0 35.0 9 §5 Gov. of Guam, Water Quality Data AGMX
5 20 1.02242 28.0 35.0 9 85 Gov. of Guam, Water Quality Data AGMX
5 0 1.02204 28.0 34.5 1 86 Gov. of Guam, Water Quality Data AGMX
5 10 1.02235 28.2 35.0 1 86 Gov. of Guam, Water Quality Data AGMX
5 20 1.02235 28.2 35.0 1 86 Gov. of Guam, Water Quality Data ACMX
5 0 1.02229 28.4 35.0 4 89 Gov. of Guam, Water Quality Data - AGMX
5 10 1.02304 28.4 36.0 4 89 Gov. of Guam, Water Quality Data AGMX
5 20 1.0222¢ 28.4 35.0 4 89 Gov. of Guam, Water Quality Data AGMX
5 0 1.02304 28.4 36.0 4 89 Gov. of Guam, Water Quality Data AGMX1
5 10 1.02301 28.5 36.0 4 89 Gov. of Guam, Water Quality Data AGMX1
5 20 1.02304 28.4 36.0 4 89 Gov. of Guam, Water Quality Data AGMX1
5’ 0 1.02304 28.4 36.0 4 89 Gov. of Guam, Water Quality Data AGMX2
5 10 1.02304 28.4 36.0 4 89 Gov. of Guam, Water Quality Data AGMX2
5 20 1.02304 28.4 36.0 4 89 Gov. of Guam, Water Quality Data AGMX2
5 0 1.02160 28.2 34.0 3 90 Gov. of Guam, Water Quality Data AGMX
5 10 1.02164 28.1 34.0 3 90 Gov. of Guam, Water Quality Data AGMX
5 20 1.02164 28.1 34.0 3 g0 Gov. of Guam, Water Quality Data AGMX
5 0 1.02154 28.4 34.0 21 97 Gov. of Guam, Water Drogue Study . AGMX
5 10 1.02154 28.4 34.0 21 97 Gov. of Guam, Water Drogue Study AGMX
5 20 1.02154 28.4 34.0 21 97 Gov. of Guam, Water Drogue Study AGMX
5 0 1.02160 28.2 34.0 21 97 Gov. of Guam, Water Drogue Study AGMX1
5 10 1.02147 28.6 34.0 21 97 Gov. of Guam, Water Drogue Study AGMX 1
5 0 1.02140 28.8 34.0 21 97 Gov. of Guam, Water Drogue Study AGMX 2
5 10 1.02134 29.0 34.0 21 97 Gov. of Guam, Water Drogue Study AGMX2
5 20 1.02140 28.8 34.0 21 97 Gov. of Guam, Water Drogue Study AGMX2
6 0 1.02154 28.4 34.0 4 81 Gov. of Guam, Water Quality Data AGMX
6 '3 1.02229 28.4 35.0 4 81 Gov. of Guam, Water Quality Data AGMX
6 6 1.02225 28.5 35.0 4 81 Gov. of Guam, Water Quality Data AGMX
6 0 1.02150 28.5  34.0 4 81 Gov. of Guam, Water Quality Data AGMX1
6 3 1.02154 28.4 34.0 4 81 Gov. of Guam, Water Quality Data AGMX1
6 6 1.02154 28.4 34.0 4 81 Gov. of Guam, Water Quality Data AGMX1
6 0 1.02150 28.5 34.0 4 81 Gov. of Guam, Water Quality Data AGMX?2
6 3 ..1.02229 28.4 . 35.0 4 81 Gov. of Guam, Water Quality Data AGMX2
6 6 1.02157 28.3 34.0 4 81 Gov. of Guam, Water Quality Data AGMX?2
6 0 1.02242 28.0 35.0 8 82 Gov. of Guam, Water Quality Data AGMX
6 3 1.02242 28.0 35.0 8§ 82 Gov. of Guam, Water Quality Data AGMX
6 6 1.02242 28.0 35.0 8 82 Gov. of Guam, Water Quality Data AGMX
6 0 1.02245 27.9 35.0 7 83 Gov. of Guam, Water Quality Data AGMX
6 3 1.02245 27.9 35.0 7 83 Gov. of Guam, Water Quality Data AGMX
6 6 1.02245 27.9 35.0 7 83 Gov. of Guam, Water Quality Data AGMX
6 .0 1.02245 27.9 35.0 7 83 Gov. of Guam, Water Quality Data AGMX1
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6 3 .1.02245 27.9 35.0 7 83 Gov. of Guam, Water Quality Data AGMX1
6 6 1.02245 27.9 35.0 7 83 Gov. of Guam, Water Quality Data AGMX1
6 0 1.02245 27.9 35.0 7 83 Gov. of Guam, Water Quality Data AGMX2
6 3 1.02245 27.9 35.0 7 83 Gov. of Guam, Water Quality Data AGMX2
6 6 1.02245 27.9 35.0 7 83 Gov. of Guam, Water Quality Data AGMX2
6 0 1.02267 29.5 36.0 12 86 Gov. of Guam, Water Quality Data AGMX
6 10 1.02195 29.4 35.0 12 86 Gov. of Guam, Water Quality Data AGMX
6 20 1.02195° 29.4 35.0 12 86 Gov. of Guam, Water Quality Data AGMX
6 0 1.02235 28.2 35.0 - 4 87 Gov. of Guam, Water Quality Data AGMX
6 10 1.02235 28.2 35.0 4 B7 Gov. of Guam, Water Quality Data AGMX |
[ 20 1.02235 28.2 35.0 4 87 Gov. of Guam, Water Quality Data AGMX
6 0 1.02330 27.6 36.0 13 89 Matson, A.E. (1950) E

6 5 1.02341 27.5 36.1 13 §9 Matson, A.E. (1950) E

6 10 1.02326 27.5 35.9 13 89 Matson, A.E. (1990) E

6 0 1.02308 27.8 35.8 13 89 Matson, A.E. (1990) F

6 5 1.02347 27.3 36.1 13 89 Matsen, A.E. (1990} F

6 10 1.02347 27.3 36.1 13 89 Matson, A.E. (1990) F

7 0 1.02185 29.7 35.0 9 g1 Gov. of Guam, Water Quality Data AGMX
7 3 1.02117 29.5 34.0 g 81 . Gov. of Guam, Water Quality Data AGMX
7 6 1.02192 29.5 35.0 9 81 Gov. of Guam, Water Quality Data AGMX
1 0 1.02192 29.5. 35.0 9 81 Gov. of Guam, Water Quality Data AGMX1
7 3 1.02117 29.5 34.0 g 81 Gov. of Guam, Water Quality Data AGMX1
7 0 1.02110 29.7 - 34.0 g 81 Gov. of Guam, Water Quality Data AGMX2
7 3 1.0218¢8 29.6 35.0 g 81 Gov. of Guam, Water Quality Data AGMX2
7 6 1.02192 29.5 35.0 9 8] Gov. of Guam, Water Quality Data AGMX?2
7 0 1.02229 28.4 35.0 6 82 Gov. of Guam, Water Quality Data AGMX
7 3 1.02229 28.4 35.0 6 82 Gov. of Guam, Water Quality Data AGMX
7 6 1.02229 28.4 35.0 6 82 Gov. of Guam, Water Quality Data AGMX
7 0 1.02229 28.4 35.0 6 82 Gov. of Guam, Water Quality Data AGMX1
7 3 1.02225 28.5 35.0 6 82 Gov. of Guam, Water Quality Data AGMX1
7 6 1.02229 28.4 35.0 6 82 Gov. of Guam, Water Quality Data AGMX1
7 0 1.02229 28.4 35.0 6 82 Gov. of Guam, Water Quality Data AGMX2
7 3 1.02225 28.5 35.0 6 82 Gov. of Guam, Water Quality Data AGMX2
7 6 1.02229 28.4 35.0 6 82 Gov. of Guam, Water Quality Data AGMX2
7 0 1.02225 28.5 35.0 7 83 Gov. of Guam, Water Quality Data AGMX
7 3 1.02225 28.5 35.0 7 83 Gov. of Guam, Water Quality Data AGMX
7 6 1.02225 28.5 35.0 7 83 Gov. of Guam, Water Quality Data AGMX
8 o 1.02117 29.5  34.0 6 81 Gov. of Guam, Water Quality Data AGMX
8 3 1.02120 29.14 34.0 6 81 Gov. of Guam, Water Quality Data AGMX
8 6 1.02120 29.4 34.0 6 81 Gov. of Guam, Water Quality Data ‘AGMX
8 0 1.02117 29.5 34.0 6 81 Gov. of Guam, Water Quality Data AGMX1
8 3 1.02120 29.4 34.0 6 81 Gov. of Guam, Water Quality Data AGMX1
8 0 1.02117 29.5 34.0 6 §1 Gov. of Guam, Water Quality Data AGMX2
8 3 1.02195 29.4 35.0 6 81 Gov. of Guam, Water Quality Data AGMX2
8 6 1.02124 29.3 34.0 & 81 Gov. of Guam, Water Quality Data AGMX2
8 0 1.02297 28.6 36.0 5 82 Gov. of Guam, Water Quality Data AGMX
8 3 1.02301 28.5 36.0 g g2 Gov, of Guam, Water Quality Data AGMX
8 6 1.02301 28.5 36.0 5 82 - Gov. of Guam, Water Quality Data AGMX
8 0 1.02189% 29.3 35.0 2 83 Gov. of Guam, Water Quality Data AGMX
8 3 29.4 35.0 2 83 Gov. of Guam, Water Quality Data AGMX
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8 6 1.02208 29.0 35.0 2 83  Gov. of Guam, Water Quality Data AGMX
8 0 1.02199 29.3 35.0 2 83 Gov. of Guam, Water Quality Data AGMX1
8 3 1.02202 29.2 35.0 2 83 Gov. of Guam, Water Quality Data AGMX1
8 6 1.02209 29.0 35.0 2 83 Gov. of Guam, Water Quality Data AGMX1
8 0 1.02195 29.4 35.0 2 83 Gov. of Guam, Water Quality Data AGMX2
8 3 1.02202 . 29.2 35.0 2 83 Gov. of Guam, Water Quality Data AGMX?2
8 6 1.02202 29.2 35.0 2 83 Gov. of Guam, Water Quality Data AGMX2
8 0 1.02192 29.5 35.0 7 84 Gov. of Guam, Water Quality Data AGMX
8 3 1.02195 26.4 35.0 7 84 Gov. of Guam, Water Quality Data AGMX
8 6 1.02195 29.4 35.0 7 84 Gov. of Guam, Water Quality Data AGMX
B8 0 1.02130 29.1 34.0 5 86 Gov. of Guam, Water Quality Data AGMX
8 10 1.02168 29.1 34.5 5 86 . Gov. of Guam, Water Quality Data AGMX
8 20 1.02171  29.0 34.5 5 86 Gov. of Guam, Water Quality Data AGMX
8 10 1.02209 26.0 35.0 4 87 Gov. of Guam, Water Quality Data AGMX
8 20 1.02134 29.0 34.0 4 87 Gov. of Guam, Water Quality Data AGMX
8 10 1.02209 29.0 35.0 4§ 87 Gov. of Guam, Water Quality Data AGMX1
8 20 1.02182 29.8 35.0 4 87 Gov. of Guam, Water Quality Data AGMX1
8 0O 1.02134 29.0 34.0 4 87 Gov. of Guam, Water Quality Data AGMX2
8 10 1.02134 29.0 34.0 4 87 » Gov. of Guam, Water Quality Data AGMX2
8 20 1.02209 29.0 35.0 4 87 Gov. of Guam, Water Quality Data AGMX2
8 0 1.01854 - 29.9 32.0 31 98 Gov. of Guam, Water Drogue Study AGMX
8 10 1.01961 29.7 32.0 31 98 Gov. of Guam, Water Drogue Study AGMX
8 20 1.02114 29.6 34.0 31 98 Gov. of Guam, Water Drogue Study AGMX
8 0 1.01957 29.8 32.0 31 98 Gov. of Guam, Water Drogue Study AGMX1
8 10 1.02107 29.8 34.0 31 98 Gov.. of Guam, Water Drogue Study AGMX1
8 0 1.01855 30.6 31.0 31 98 Gov. of Guam, Water Drogue Study AGMX2
8 5 1.01944 30.2 32.0 31 98 Gov. of Guam, Water Drogue Study AGMX2
8 10 '1_01957 29.8 32.0 31 98 Gov. of Guam, Water Drogue Study AGMX2
9 0 1.02117 29.5 34.0 8§ 81 Gov. of Guam, Water Quality Data AGMX
g 3 1.02127 29.2 34.0 8 81 Gov. of Guam, Water Quality Data AGMX
9 6 1.02130 29.1 34.0 8 81 Gov. of Guam, Water Quality Data AGMX
9 0 1.02120 29.4 34.0 8 81 Gov. of Guam, Water Quality Data AGMX1
9 2 1.02124 29.3 34.0 8 81 Gov. of Guam, Water Quality Data AGMX1
9 3 1.02127 29.2 34.0 8 81 Gov. of Guam, Water Quality Data AGMX1
9 0 1.02120 29.4 34.0 8 81 . Gov. of Guam, Water Quality Data AGMX2
9 3 1.02127 29.2 34.0 § 81 Gov. of Guam, Water Quality Data AGMX2
9 6 1.02130 29.1 34.0 § 81 Gov. of Guam, Water Quality Data AGMX2
9 0 1.02225 28.5 35.0 9 82 Gov. of Guam, Water Quality Data AGMX
9 3 1.02225 28.5 35.0 9 82 Gov. of Guam, Water Quality Data AGMX
g 6 1.02225 28.5 35.0 g 82 Gov. of Guam, Water Quality Dbata AGMX
9 0 1.02192 29.5 35.0 6 83 Gov. of Guam, Water Quality Data AGMX
) 3 1.02192 29.5 35.0 6 83 Gov. of Guam, Water Quality Data AGMX
9 6 1.02192 29.5 35.0 6 83 Gov. of Guam, Water Quality Data AGMX
g9 0 1.02192 .29.5 35.0 6. 83 Gov. of Guam, Water Quality Data AGMX1
9 3 1.02192 29,5 35.0 6 83 Gov. of Guam, Water Quality Data AGMX1
9 6 1.02192 ° 29.5 35.0 6 83 Gov. of Guam, Water Quality Data AGMX1
9 0 1.02195 29.4 35.0 6 83 Gov. of Guam, Water Quality Data AGMX2
9 3 1.02195 294 35.0 6 83 Gov. of Guam, Water Quality Data AGMX2
9 6 1.02192 29.5 35.0 6 83 Gov. of Guam, Water Quality Data AGMX?2
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) 9 0 1.02114 29.6 34.0 5 85 Gov. of Guam, Water Quality Data AGHMX
9 10 1.02117 29.5 34.0 5 85 Gov. of Guam, Water Quality Data AGMX
9 20 1.02117 29.5 34.0 5 85 Gov. of Guam, Water Quality Data AGMX
9 0 1.02117 29.5 34.0 5 85 Gov. of Guam, Water Quality Data AGMX1
9 20 1.02120 29.4 34.0 5 85  Gov. of Guam, Water Quality Data AGMX1
9 0 1.02110 29.7 34.0 5 85 Gov. of Guam, Water Quality Data o AGMX 2
9 10 1.02117 29.5 34.0 5 g5 Gov. of Guam, Water Quality Data AGMX?2
9 20 1.02117 29.5 34.0 5 85 Gov. of Guam, Water Quality Data AGMX?2
9 0 1.02234 29.6 35.6 21 89 Matson, A.E. (1990) E
9 5 1.02234 29.8 35.7 21 89 Matson, A.E. (1990) E
9 10 1.02242 29.8 35.8 21 89 Matson, A.E. (1990} E
9 o 1.02262 29.2  35.8 21 89 mMatson, A.E. (1990) F
9 5 1.02281 29.1 36.0 21 89 Matson, A.E. (1990) F

-9 10 1.02269 29.0 35.8 21 89 Matson, A.E. (1990) F

10 0 1.02110 29.7 34.0 8 81 Gov. of Guam, Water Quality Data AGMX
10 3 1.02127 28.2 34.0 8 81 Gov. of Guam, Water Quality Data AGMX
10 6 1.02127 29.2 34.0 8 81 Gov. of Guam, Water Quality Data AGMX
10 0 1.02110 29.7 34.0 8 81 Gov. of Guam, Water Quality Data AGMXZY
10 3 1.02117 29.5 34.0 8 81 Gov. of Guam, Water Quality Data AGMX2
10 6 1.02117 29.5 34.0 8 81 Gov. of Guam, Water Quality Data AGMX2
10 3 1.02117 29.5 34.0 g 81 Gov. of Guam, Water Quality Data AGMX1
10 6 1.02117 29.5 34.0 9 81 Gov. of Guam, Water Quality Data ' AGMX1
10 . 0 1.02229 28.4 35.0 26 82 Gov. of Guam, Water Quality Data AGMX
10 3 1.02229 28.4 35.0 26 82 Gov. of Guam, Water Quality Data AGMX
10 6 1.02229 28.4 35.0 26 82 Gov. of Guam, Water Quality Data AGMX
10 0 1.02225 28.5 35.0 7 86 Gov. of Guam, Water Quality Data AGMX
10 10 1.02225 28.5 35.0 7 86 Gov. of Guam, Water Ouality Data AGMX
10 20 1.02225 28.5 35.0 7 86 Gov. of Guam, Water Quality Data AGMX
10 0 1.02120 -29.4 '34.0 6 87 Gov:. of Guam, Water Quality Data AGMX
10 10 1.02120 29.4 34.0 6 87 Gov. of Guam, Water Quality Data AGMX
10 20 1.02195 29.4 35.0 6 87 Gov. of Guam, Water Quality bata AGMX
11 0 1.02134 29.0 34.0 5 81 Gov. of Guam, Water Quality Data AGMX
11 6 1.02150 28.5 34.0 5 81 Gov. of Guam, Water Quality Data AGMX
11 0 1.02134 29.0 34.0 5 81 Gov. of Guam, Water Quality Data AGMX1
11 3 1.02144 28.7 34.0 5 81 Gov. of Guam, Water Quality Data AGMX1
11 6] 1‘.02127 29.2 34.0 5 81 Gov. of Guam, Water Quality Data AGMX2
11 3 1.02134 29.0 34.0 5 81 Gov. of Guam, Water Quality Data _ AGMX2
11 6 1.02150 28.5 34.0 5 81 Gov. of Guam, Water Quality Data AGMX2
11 0 1.02215 28.8 35.0 10 86 Gov. of Guam, Water Quality Data AGMX
11 10 1.02215 28.8 35.0 10 86 Gov. of Guam, Water Quality Data AGMX
11 20 1.02215 28.8 35.0 10 86 Gov. of Guam, Water Quality Data AGMX
11 0 1.02134 29.0 34.0 g 89 Gov. of Guam, Water Quality Data AGMX
11 10 1.02134 295.0 34.0 g 89 Gov. of Guam, Water Quality Data AGMX
11 20 1.02134 29.0 34.0 9 89 Gov. of Guam, Water Quality Data AGMX
12 0 1.02117 29.5 34.0 3 81 Gov. of Guam, Water Quality Data AGMX
12 3 1.02117 29.5 34.0 3 81 Gov. of Guam, Water Quality Data AGMX
12 6 1.02137 28.9 34.0 3 81 Gov. of Guam, Water Quality Data : AGMX
12 0 1.02215 28.8 ~ 35.0 7 82 Gov. of Guam, Water Quality Data AGMX
12 3 1.02173 27.8 34.0 7 82 Gov. of Guam, Water Quality Data _ AGMX
12 6 1.02248 27.8 35.0 72 82 Gov. of Guam, Water Quality Data _ AGMX
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MONTH DEPTH DENSITY / MP SAL; DAY YEAR DATA S("‘ "RCE ' STATION

(meters) gm/cm®3 | ) 0/00
12 0 1.02208 2%9.0 35.0 5 83 Gov. of Guam, Water Quality Data . AGMX
12 3 1.02209 29.0 35.0 5 83  Gov. of Guam, Water Quality Data AGMX
12 6 1.02208 29.0 35.0 5 83 Gov. of Guam, Water Quality Data AGMX
12 10 1.02215 28.8 35.0 3 87 Gov. of Guam, Water Quality Data AGMX
12 20 1.02215 28.8 35.0 3 87 Gov. of Guam, Water Quality Data . AGMX
12 0 1.02150 28.5 34.0 7 89 Gov. of Guam, Water Quality Data / AGMX
12 10 1.02150 28.5 34.0 7 89 Gov. of Guam, Water Quality Data AGMX
12 20 1.02107 29.8 34.0 7 89 Gov. of Guam, Water Quality Data AGMX
12 0 1.02147 28.6 34.0 7. 89 Gov. of Guam, Water Quality Data AGMX1
12 20 1.02147 28.6 . 34.0 7 89 Gov. of Guam, Water Quality Data AGMX1
i2 0 1.02118 31.0 34.7 12 ‘89 Matson, A.E. (1990) D
12 5 1.02148 31.0 35.1° 12 89 Matson, R.E. (1980) D
12 10 1.02140 31.0 35.0 12 89 Matson, A.E. {1990} D
12 0 1.02148 31.0 35.1 12 89 Matson, A.E. (1990) E
12 5 1.02133 31.0 34.9 12 89 Matson, A.E. (1990) E
i2 10 1.02148 31.0 35.1 12 89 Matson, A.E. (1990) E
12 0 1.02150 30.5  34.9 12 B89 Matson, A.E. (1950) F
12 5 1.02128 30.7 34.7 12 89 Matson, A.E. (1890) F
12 10 1.02131 30.4 34.6 12 89 Matson, A.E. (1990) F
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AGANA WW.

DENSITY PROFILE DATA OBTZ .ED DURING

NOV. 6-13, 1998 BY EDWARD K. NODA AND ASSOCIATES, INC.

(Lat. and Long. in WGS 83)
MONTH DAY YEAR DEPTH DENSITY TEMP SAL Lat. Long.
(meters) gm/cm”3 (C) -0/00
11 6 98 0.07 1.02392 29.34 37.62 13 29 15.10N 144 44 40.14E
11 6 98 5.04 1.02391 29.19 37.53 13 29 15.10N 144 44 40.14E
11 6 98 10.42 1.02391 29.15 37.52 13 29 15.10N 144 44 40.14E
11 6 98 15.30 1.02392 29.14 37.53 13 29 15.10N 144 44 40.14E
11 6 098 ©20.44 1.02391 29.13 37.52 13 29 15.10N 144 44 40.14E
11 6 98 25.22 1.02391 29.13 37.51 13 29 15.10N 144 44 40.14E
11 6 98 30.20 1.02390 29.12 37.49 13 29 15.10N 144 44 40.14E
11 6 98 35.19 1.02390 29.11 37.48 13 29 15.10N 144 44 40.14E
11 6 098 40.37 1.02389 29.10 37.47 13 29 15.10N 144 44 40.14E
11 6 98 45.23 1.02395 28.83 37.43 13 29 15.10N 144 44 40.14E
11 6 98 50.22 1.02397 28.59 37.35 13 29 15.10N 144 44 40.14E
11 6 98 55.31 1.02414 28.35 37.47 13 29 15.10N 144 44 40.14E
11 6 98 60.10 1.02417 28.21 37.45 13 29 15.10N 144 44 40.14E
11 6 98 65.30 1.02422 28.05 37.44 13 29 15.10N 144 44 40.14E
11 6 098 70.60 1.02431 27.87 37.49 13 29 15.10N 144 44 40.14E
11 6 98 74.26 1.02433 27.82 37.49 13 29 15.10N 144 44 40.14E
11 8 098 0.07 1.02392 29.05 37.48 13 29 11.05N 144 44 48.75E
11 8 98 5.35 1.02393 29.05 37.50 13 29 11.05N 144 44 48.75E
11 8 98 10.48 1.02393 29.05 37.51 13 29 11.05N 144 44 48.75E
11 8 98 15.56 1.02392 29.05 37.50 13 29 11.05N 144 44 48.75E
11 8 98 20.75 1.02392 29.05 37.49 13 29 11.05N 144 44 48.75E
11 8 98 25.22 1.02391 29.04 37.48 13 29 11.05N 144 44 48.75E
11 8 98 30.20 1.02391 29.03 37.47 13 29 11.05N 144 44 48.75E
11 8 98 35.09 1.02391 29.03 37.47 13 29 11.05N 144 44 48.75E
11 8 98 40.68 1.02391 29.02 37.46 13 29 11.05N 144 44 48.75E
11 8 98 45.54 1.02390 29.02 37.45 13 29 11.05N 144 44 48.75E
11 8 98 50.55 1.02390 29.02 37.44 13 29 11.05N 144 44 48.75E
11 8 98 55.41 1.02389 29.02 37.44 13 29 11.05N 144 44 48.75E
11 8 98 59.17 1.02389 29.02 37.44 13 29 11.05N 144 44 48.75E
11 8 98 0.07 1.02387 29.06 _ 37.42 13 29 13.07N 144 44 45.08E
11 8 98 5.55 1.02388 29.04 37.43 13 29 13.07N 144 44 45.08E
11 8 98 10.12 1.02388 29.04 37.43 13 29 13.07N 144 44 45.08E
11 8 98 15.30 1.02388 29.04 37.43 13 29 13.07N 144 44 45.08E
11 8 98 20.48 1.02388 29.04 37.43 13 29 13.07N 144 44 45.08E
11 8 98 25.45 1.02389 29.04 37.44 13 29 13.07N 144 44 45.08E
11 8 98 30.38 1.02389 29.04 37.44 13 29 13.07N 144 44 45.08E
11 8 98 35.36 1.02389 29.03 37.44 13 29 13.07N 144 44 45.08E
11 8 98 40.15 1.02389 29.03 37.44 13 29 13.07N 144 44 45.08E
11 8 98 45.54 1.02389 29.02 37.44 13 29 13.07N 144 44 45.08E
11 8 98 50.12 1.02390 29.01 37.44 13 29 13.07N 144 44 45.08E
11 8 98 55.41 1.02391 28.99 37.44. 13 29 13.07N 144 44 45.08E
11 8 98 60.09 1.02392 28.79 37.37 13 29 13.07N 144 44 45.08E
11 8 98 65.09 1.02403 28.63 37.45 13 29 13.07N 144 44 45.08E
11 8 98 68.55 1.02410 28.57 37.52 13 29 13.07N 144 44 45.08E
11 8 98 0.07 1.02388  29.06 37.43 13 29 13.80N 144 44 43.87E
11 8 98 5.25 1.02388 29.05 37.43 13 29 13.80N 144 44 43.87E
11 8 98 10.48 1.02388 29.04 37.43 13 29 13.80N 144 44 43.87E
11 8 98 15.06 1.02388 29.04 37.43 13 29 13.80N 144 44 43.87E
11 8 98 20.24 1.02389 29.04 37.44 13 29 13.80N 144 44 43.87E
11 8 98 25.35 1.02389 29.04 37.44 13 29 13.80N 144 44 43.87E
11 8 98 30.20 1.02389 29.04 37.45 13 29 13.80N 144 44 43.87E
11 8 98 35.09 1.02389 29.03 37.44 13 29 13.80N 144 44 43.87E
11 8 98 40.57 1.02389 29.03 . 37.44 13 29 13.80N 144 44 43.87E



MONTH DAY YEAR DEPTH DENSITY TEMP SAL .ot Long.

(meters) gm/cm”3 (C) 0/00
118 98 7T T4sU36 1023907 2903 37.45 13 29 13. 8ON 144 44 43.87E
11 8 98 50.53 1.02390 29.03 37.45 13 29 13.80N 144 44 43.87E
11 8 98 55.21 1.02389 29.03 37.45 13 29 13.80N 144 44 43.87%
11 8 98 60.61 1.02390 29.02 37.45 13 29 13.80N 144 44 43.87E
11 8 98 65.60 1.02392 28.89 37.42 13 29 13.80N. 144 44 43.87E
11 8 98 68.86 1.02402 28.72 37.47 13 29 13.80N 144 44 43.87E
11 9 98 0.07 1.02387 29.08 37.44 13 29 12.76N 144 44 53.96E
11 9 98 5.25 1.02389 29.13 37.48 13 29 12.76N 144 44 53.96E
11 9 98 10.02 1.02390 29.12 37.50 13 29 12.76N 144 44 53.96E
11 9 98 15.16 1.02390 2%.11 37.48 13 29 12.76N 144 44 53.96E
11 9 098 20.14 1.02389 29.11 37.48 13 29 12.76N 144 44 53.96E
11 9 98 25.12 1.02389 29.11 37.47 13 29 12.76N 144 44 53.96E
11 9 98 30.20 1.02388 29.11 37.46 13 29 12.76N 144 44 53.96E
11 9 98 35.29 1.02387 29.09 37.45 13 29 12.76N 144 44 53.96E
11 9 98 40.17 ' 1.02388 29.08 37.45 13 29 12.76N 144 44 53.96E
11 9 098 . 45.03 1.02389 29.05 37.45 13 29 12.76N 144 44 53.96E
11 9 98 50.33 1.02390 28.99 37.44 13 29 12.76N 144 44 53.96E
11 9 098 55.21 1.02396 28.86 37.45 13 29 12.76N 144 44 53.96E
i1 9 98 60.29 1.02401 28.71 37.46 13 29 12.76N 144 44 53.96E
11 9 98 65.28 1.02405 28.60 37.46 13 29 12.76N 144 44 53.96E
11 9 98 70.19 1.02405 28.59 37.46 13 29 12.76N 144 44 53.96E
11 9 98 71.71 1.02406 28.57 37.47 13 29 12.76N 144 44 53.96E
11 9 098 0.21 1.02382 29.10 37.38 13 29 13.18N 144 44 53.95E
11 9 98- 5.04 1.02385 29.13 37.43 13 29 13.18N 144 44 53.95E
11 9 98 10.22 1.02386 29.12 37.44 13 29 13.18N 144 44 53.95E
11 9 98 15.40 1.02387 29.12 37.45 13 29 13.18N 144 44 53.95E
11 9 098 20.14 1.02387 29.11 37.45 13 29 13.18N 144 44 53.95E
11 9 98 25.12 1.02387 29.11 37.45 13 29 13.18N 144 44 53.95E
11 9 98 30.10 1.02387 29.11 37.44 13 29 13.18N 144 44 53.95E
11 9 98 35.19 1.02387 29.11 37.45 13 29 13.18N 144 44 53.95E
11 9 098 40.15 1.02387 29.09 37.44 13 29 13.18N 144 44 53.95E
11 9 98 45.13 1.02388 29.07 37.45 13 29 13.18N 144 44 53.95E
11 9 098 50.02 1.02389 29.04 37.45 13 29 13.18N 144 44 53.95E
11 9 98 55.31 1.02392 28.96 37.45 13 29 13.18N 144 44 53.95E
11 9 98 60.20 1.02394 28.90 37.45 13 29 13.18N 144 44 53.95E
119 98 65.39 1.02398 28.76 37.44 13 29 13.18N 144 44 53.95E
11 9 098 70.09 1.02404 28.64 37.46 13 29 13.18N 144 44 53.95E
11 9 98 72.12 1.02407 28.58 37.48 13 29 13.18N 144 44 53.95E
11 9 098 0.57 1.02383 29.10 - 37.38 13 29 13.60N 144 44 53.91E
11 9 098 5.14 1.02385 29.13 37.43 13 29 13.60N 144 44 53.91E
11 9 98 10.32 1.02386 29.12 37.45 13 29 13.60N 144 44 53.91E
i1 9 98 15.16 1.02387 29.12 37.45 13 29 13.60N 144 44 53.91E
11 9 98 20.07 1.02387 29.11 37.45 13 29 13.60N 144 44 53.91E
11 9 98 25.02 1.02387 29.11 37.45 13 29 13.60N - 144 44 53.91E
11 9 098 30.20 1.02387 29.11 37.45 13 29 13.60N 144 44 53.91E
11 9 '98 35.39 1.02387 29.10 37.45 13 29 13.60N 144 44 53.91E
11 9 098 40.05 1.02387 29.09 37.44 13 29 13.60N 144 44 53.91E
.11 9 98 45.23 1.02387 29.09 37.45 13 29 13.60N 144 44 53.91E
11 9 98 50.02 1.02388 29.07 37.45 13 29 13.60N 144 44 53.91E
11 9 98 55.21 1.02390 29.03 37.45 13 29 13.60N 144 44 53.91E
11 9 98 60.00 1.02391 28.98 37.45 13.29 13.60N 144 44 53.91E
11 9 98 65.30 1.02401 28.71 37.45 13 29 13.60N 144 44 53.91E
11 9 98 70.28 1.02405 28.61 37.47 13 29 13.60N 144 44 53.91E
11 9 98 74.46 1.02410 28.50 37.49 13 29 13.60N 144 44 53.91E
11 11 98 1.58 1.02384 129.11 37.41 13 29 10.91N 144 44 43.57E
11 11 98 5.11 1.02386 29.09 37.43 13 29 10.91N 144 44 43.57E
11 11 98 10.02 1.02388 29.05 37-.44 13 29 10.91N 144 44 43.57E
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11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

11
11
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98
98
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98
98
98
98
98
98
98

98
98
98
98

98

98
928
98
98
98
98
98
98
98

98
98

g

98
98
98
98
98
98
98
98
98
98
98
98

98
98
98
98
98
98
98
98

98 -

98
98
98
98
98
98

98
98
98

DEPTH

(meters)

15.36

20.
25.
30.
35.
40.
45.
50.
55.
56.

2.

5.
10.
15.
20.
25.
30.
35.
40.
45.
50.
55.
60.
65.

10.
15.
20.
25.
30.
35.
40.
45
50.
55.
60.
65.
67.

15.
20.
25.
30.
35.
40.
45.
50.
55.
60.
65.

68.

10.

17
32
20
06
25
13
02
11
43

63
25
42
06
44
12
20
19
27
36
04
21
10
28

.37
.04

i8
30
04
32
00
16
17

.23

31
31
08
33

.98
.35
10.

02
30
14
32
00
29
27
03
33
21
09
20
55

.82
.25
18

TEMP

DENSITY SAL C.
gm/cm”3 (C) 0/00
1.02389 29.03  37.44 13 29
1.02389 29.03 37.44 13 29
1.02389 29.03 37.44 13 29
1.02389 29.02 37.44 13 29
1.02389 29.02 37.44 13 29
1.02390 29.01 37.44 13 29
1.02390 29.01 37.44 13 29
1.02390 29.00 37.44 13 29
1.02391 28.99 37.45 13 29
1.02391 28.98 37.45 13 29
1.02379 29.21 37.39 13 29
1.02380 29.20 37.40 13 29
1.02386 29.09 37.43 13 29
1.02388 29.06 37.44 13 29
1.02389 29.04 37.44 13 29
1.02389 29.04 37.44 13 29
1.02389 29.03 37.44 13 29
1.02389 29.03 37.44 13 29
1.02389 29.02 37.44 13 29
1.02391 28.99 37.44 13 29
1.02391 28.98 37.44 13 29
1.02391 28.98 37.44 13 29
1.02391 28.97 37.45 13 29
1.02392 28.96 37.45 13 29
1.02396 29.12 37.57 13 29
1.02394 29.09 37.53 13 29
1.02394 29.06 37.52 13 29
1.02394 29.05 37.52 13 29
1.02392 29.05 37.49 13 29
1.02391 29.04 37.47 13 29
1.02391 29.04 37.47 13 29
1.02390 29.03 37.45 13 29
1.02390 29.00 37.45 13 29
1.02391 28.99 37.45 13 29
1.02393 28.95 37.45 13 29
1.02394 28.90 37.45 13 29
1.02396 28.84 37.45 13 29
1.02404 28.62 37.46 13 29
1.02406 28.56 37.46 13 29
1.02379 29.26 37.41 13 29
1.02386 29.10 37.43 13 29
1.02388 29.07 37.45 13 29
1.02389 29.05 37.45 13 29
1.02389 29.05 37.44 13 29
1.02389 29.04 37.44 13 29
1.02389 29.04 37.44 13 29
1.02389 29.02 37.44 13 29
1.02389 29.01 37.44 13 29
1.02390 29.01 37.44 13 29
1.02390 29.00 37.44 13 29
1.02390 28.99 37.44 13 29
1.02392 28.97 37.45 13 29
1.02392 28.95 37.45 1329
1.02393 28.95 37.45 13 29
1.02382 29.13 37.40 13 29
1.02384 29.13 37.42 13 29
1.02387 29.06 37.43 13 29

10.
10.
10.
10
10.
10.
10
10.
10.
10

11.
11.
11.
11.
11.
11.
11.
11.
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i1.
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11.
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i2
12.
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12.
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12.
12.
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12.
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iz2.
12.
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12.
12.

12.
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91N
91N

. 91N

91N
91N

. 91N

91N
91N

.91N

82N
82N
82N
82N
82N
82N
82N
82N

. 82N

82N
82N
82N
82N
82N

41N
41N
41N
41N
41N
41N
41N
41N
41N
41N

.41N

41N

.41N

41N
41N

56N
56N
56N
56N
56N
56N
56N
56N
56N
56N
56N
56N
56N
56N
56N

62N
62N
62N
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144
144
144
144
144
144
144
144
144
144

144
144
144
144
144
144
144
144
144
144
144
144
144
144

144
144
144
144
144
144
144
144
144
144
144
144
144
144
144

144
144
144
144
144
144
144
144
144
144
144
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144
144

144
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44
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44
44
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44
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43
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47.
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47.
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47.
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47
47.
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47.
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47.
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47.
47.
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47.
47.
47.
47.
47.

50.
50.
50.
50.
50.
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50.
50.
50.
50.
50.
50.
50.
50
50.

42.
42.
42.

57E

.57E

57E
S57E

.57E
.57E
.57E
.57E
-.57E
.57E.

.62E

62E
62E

.62E

62E

.62E
.62E
. 62E

62E
62E
62E

.62E

62E

.62E

.94E
948
.94E

94E

.94E

94E

.94E

94E
94E
94E
94E
94E
94E
94E
94E

47E
47E
47E
47E
47E
47E
47B
47E
47E
47E
47E
478
47E

.47E

47E
69E
69E
69E



MONTH DAY
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11
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11
11
11
11
11
11
11
11
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11
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il
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i1
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11
11
11
11

11
11

i1.
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11
11
11
11
11
11

11
11
11
11
11
11
11
11
11
11
11
11

11
11
11
11
11
11
11
11

T

11
11
11
11
11
11
11
11
11
i1
11

11
11
11
11
11
11
11
i1
11
11
11
11
11
11

12
12
12
12
12
12
12
12
12
12
12

12
12
12
12
12
12
12
12
12
12
12
12

13
13
13
13
13
13
13
13

YEAR

o8 "

98
98
98
98
98
98
98
98
98
98
98

98
98
98
98
98
928
98
98
98
98
o8
98
o8
98

98
98
98
98
98
98
98
98
98
98
98

98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98

DENSITY

DEPTH

{(meters) gn/cm”3
1526 1.02388

20.38 1.02388
25.35 1.02388
30.20 1.02389
35.26 1.02388
40.27 1.02389
45.13 1.02389
50.02 1.02390
55.01 1.02392
60.20 1.02393
65.20 1.02397
66.61 1.02403
0.37 1.02383
5.35 1.02385
10.28 1.02385
15.20 1.02385
20.14 1.02388
25.32 1.02389
30.20 1.02389
35.06 1.02389
40.35 1.02389
45.03 1.02389
50.33 1.02390
55.01 1.02391
60.10 1.02392
65.49 1.02396
0.57 1.02392
5.35 1.02395
10.12 1.02394
15.06 1.02393
20.24 1.02391
25.22 1.02390
30.00 1.02390
35.19 1.02389
40.05 1.02389
45.16 1.02389
46.88 1.02389
0.88 1.02377
5.45 1.02388
10.42 1.02388
15.50 1.02388
20.17 1.02389
25.25 1.02389
30.20 1.02389
35.16 1.02389
40.07 1.02389
45.23 1.02390
50.12 1.02390
53.06 1.02392
0.57 1.02386
5.04 1.02387
10.18 1.02388
"15.36 1.02388
20.04 1.02388
25.12 1.02389
30.10 1.02389
35.39 1.02389

g
29.
29.
29.
29.
29.
29.
29.
28.
28.

TEMP

28

29.
29.
29.
29.
29.
29.
29.
29.
29.
29.
29.
28.
28.
28.

29.
29.
29.
29.
29.
29.
29.
29.
29.
29.
29.

29.
29.
29.
29.
29.
29.
29.
29.
29.
29.
29.
28.

29.
29.
28.
28.
28.
29.
29.
29.

©
05

05
05
04
04
03
03
01
96
94

.84
28.

76

15
14
13
10
05
05
04
03
03
03
00
98
96
88

13
06
04
04
03
03
02
02
02
02
02

20
05
04
03
03
03
02
01
01
60
01
96

02
01
99
97
98
00
00
00

SAL ( :
0/00

T737.43 13 29 12.
37.44 13 29 12.
37.44 13 29 12.
37.44 13 29 12.
37.44 13 29 '12.
37.44 13 29 12.
37.44 13 29 12.
37.44 13 29 12.
37.45 13 29 12.
37.45 13 29 12.
37.46 13 29 1
37.51 13 29 12.
37.42 13 29 12.
37.43 13 29 12.
37.43 13 29 12.
37.42 13 29 12.
37.44 13 29 12.
37.44 13 29 12.
37.44 13 29 12.
37.44 13 29 12.
37.44 13 29 12.
37.44 13 29 12.
37.44 13 29 12.
37.44 .13 29 12.
37.44 13 29 12.
37.46 13 29 12.
37.52 1329 13.
37.54 13 29 13.
37.52 13 29 13.
37.49 13 29 13.
37.47 13 29 13.
37.46 13 29 13.
37.45 13 29 13.
37.44 13 29 13.
37.44 13 29 13.
37.44 13 29 13.
37.44 13 29 13.
37.36 13 29 15.
37.43 13 29 15.
37.43 13 29 15.
37.44 13 29 15.
37.44 13 29 15.
37.44. 13 29 15.
37.44 13 29 15.
37.43 13 29 15.
37.43 13 29 15.
37.44 13 29 15.
37.44 13 29 15.
37.45 13 29 15.
37.40 13 29 13.
37.40 13 29 13.
37.40 13 29 13.
37.40 13 29 13.
37.41 13 29 13.
37.43 13 29 13.
37.43 13 29 13.
37.43 . 13 29 13.

62N

62N
62N
62N
62N
62N
62N
62N
62N
62N

. 62N

62N

85N
85N
85N
85N
85N
85N
85N
85N
85N
85N
85N
85N
85N
85N

57N
57N
57N
57N
57N
57N
57N
57N
57N
57N
57N

53N
53N
53N
53N
53N
53N
53N

53N.

53N
53N
53N
53N

51N
51N
51N
51N
51N
51N
51N
51N

Long.

144

144
144
144
144
144
144
144
144
144

-144

144

144
144
144
144
144
144
144
144
144
144
144
144
144
144

144
144
144
144
144
144
144
144
144
144
144

144
144
144
144
144
144
144
144
144
144
144
144

144
144
144
144
144
144
144
144

44
44
44
44
44
44
44
44
44
44
44
44

49 .

44
44
44
44
44
44
44
44
44
44
44

.44

44

44
44
44
44
44
44
44
44
44
44
44

44
44
44
44
44
44
44
44
44
44
44
44

44
44
44
44
44
44
44
44

42.69E
42.69E
42.69E
42.69E
42.69E
42.69E
42.69E
42.69E
42.69E
42.69E
42.69E
42.69E

39.03E
39.03E
39.03E
39.03E
39.03E
39.03EB
39.03E
39.03E
39.03E
39.03E
39.03E
39.03E
39.03E
39.03E

36.20E
36.20E
36.20E
36.20E
36.20E
36.20E
36.20E
36.20E
36.20E
36.20E
36.20E

43.73E
43.73E
43.73E
43.73E
43.73E
43.73E
43.73E
43.73E
43.73E
43.73E
43.73E
43.73E

54 .85k
54.85E
54.85E
54.85E
54.85E
54.85E
54 .85E
54.85E



MONTH DAY

11

11

11
11
11
11
11
11
11
ii
11
11

Ty

13

13
13
13
i3
13
13
13
13
13
13

YEAR

B

98

98
98
98
98
98
98
98
98
98
98

DEPTH
(meters)

7'40.17

43

1
5

10.
15.
20.
25.
30.
35.
40.

44

.21

.48
.14
12
20
14
12
00
09
07
.73

DENSITY
gmn/cn”3

02389
.02389
.02386
.02386
.02387
.02388
.02388
.02389
.02389
.02389
1.02389
1.02389

O = I = I =N ey

TEMP

SAL Long.
(C) 0/00 )
29.01 37.43 13 29 13.51IN 144
29.01 37.43 13 29 13.51N 144
29.02 37.39 13 29 13.60N 144
29.01 . 37.40 13 29 13.60N 144
28.99 37.39 13 29 13.60N 144
28.98 37.40 13 29 13.60N 144
28.99 37.41 13 29 13.60N 144
29.01 37.43 13 29 13.60N 144
29.01 37.44 13 29 13.60N 144
29.01 37.44 13 29 13.60N 144
29.02 37.44 13 29 13.60N 144
29.01 37.44 13 29 13.60N 144

44
44

44
44
44
44
44
44
44
44
44
44

51

.85E
54.

50.
50.
50.
50.
50.
50.
50.
50.
50.
50.

85E

56E
56E
56E
56E
56E
S56E
56E
56E
56E
56E



NORTHERN DISTRICT f- _SSOLVED OXYGEN (DO) PROFILQ JATA OBTAINED DURING
Nov. 12-13, 1998 BY EDWARD K. NODA AND ASSOCIATES, INC.
(Lat. and Long. in WGS 83)

MONTH DAY YEAR DEPTH . DO DO TEMP Cond Turb pH ORP Lat. Long.
(meters) Pct Sat mg/1 (C) mS/em NTUs mv
i1 1298  0.57 555  6.99 28.53 3.06 5 8.11 252 13 33 31.90N 144 48 15.78E
11 12 98 7.33 97.7 6.00 29.13 2.70 0 8.19 246 13 33 31.90N 144 48 15.78E
11 12 98  14.42 97.5 6.00 29.09 2.80 O 8.20 246 13 33 31.90N 144 48 15.78E
11 12 98  20.88 97.2 5.98 29.07 2.78 0 8.20 245 13 33 31.90N 144 48 15.78E
11 12 98  26.17 97.3 5.99 29.04 2.80 O 8.20 245 13 33 31.90N 144 48 15.78E
11 12 98  32.10 97.1 5.97 29.03 2.80 0O 8.20 244 13 33 31.90N 144 48 15.78E
11 12 98  39.35 96.7 5.95 29.03 2.80 0 8.20 244 13 33 31.90N 144 48 15.78E
11 12 98  44.30 96.9 5.96 29.02 2.80 O 8.20 243 13 33 31.90N 144 48 15.78E
11 12 98  51.93 95.8 5.91 28.91 2.80 O 8.20 244 13 33 31.90N 144 48 15.78E
11 12 98  60.56 95.8 5.91 28.90 2.80 0. 8.19 245 13 33 31.90N 144 48 15.78E
i1 12 98 0.43 100.4 7.32 28.28 5.06 7 7.71 276 13 33 B.45N 144 48 27.14E
11 12 98 7.36 97.4 5.98 29.13 ~2.75 0 8.19 240 13 33 8.45N 144 48 27.14E
11 12 98  14.53 97.4 5.99 29.09 2.74 O 8.19 240 13 33 8.45N 144 48 27.14E
11 12 98  21.70 96.7 5.95 29.08 2.78 0 8.19 240 13 33 8.45N 144 48 27.14E
11 12 98  27.14 97.1 5.97 29.07 2.79 0 8.19 239 13 33 8.45N 144 48 27.14E
11 12 98  35.90 96.9 5.96 29.06 2.79 0 8.19 238 13 33 8.45N 144 48 27.14E
11 12 98  43.27 97.7 6.01 29.05 2.80 0 8.19 237 13 33 8.45N 144 48 27.14E
11 12 98  56.10 96.7 5.95 29.03 2.80 0 8.18 238 13 33 8.45N 144 48 27.148
11 12 98  62.43 96.3 5.93 28.98 2.80 0 B.17 240 13 33 8.45N 144 48 27.14F
11 13 98 0.43 98.0 7.46 27.25 8.21 39 7.89 253 13 33 22.88N 144 48 11.38E
11 13 98  12.80 97.6 6.00 29.06 2.80 0 8.16 238 13 33 22.88N 144 48 11.38E
11 13 98- 19.65 98.2 6.04 29.05 2.80 0 8.16 241 13 33 22.88N 144 48 11.38E
11 13 98  27.81 98.3 6.04 29.06 2.80 O 8.15 246 13 33 22.88N 144 48 11.38E
11 13 98  35.24 98.5. 6.06 29.05 2.80 O 8.15 251 13 33 22.88N 144 48 11.38E
11 13 98  46.98 98.1 6.03 29.03 2.80 0 8.14 256 13 33 22.88N 144 48 11.38E
11 13 98  60.52 96.6 5.95 28.99 2.80 O 8.13 265 13 33 22.88N 144 48 11.38E




‘ ( i ; gﬁ.
NORTHERN DISTh.CT WWTP DIFFUSER SITE DENS. <Y DATA

DATA

MONTH DEPTH DENSITY TEMP SAL DAY YEAR SOURCE STATION
' (meters) gm/cn”3 (C) 0/00
4 0 1.02205 26.8 34.0 25 89 Matson, A. E. (1990) o E
q 5 1.02199 27.0 34.0 25 89 Matson, A. E. (1990) E
4 10 1.02199 27.0 34.0 25 89 Matson, A. E. (1990) E
4 0 1.02340 27.3 36.0 6 98 Gov. of Guam, Water Quality Data TANG
4 10 1.02255 27.6 35.0 6 98 6Gov. of Guam, Water Quality Data TANG
q 20 1.02258 27.5 35.0 6 98 Gov. of Guam, Water Quality Data TANG
4 10 1.02173 27.8 34.0 27 98 Gov. of Guam, Water Quality Data TANG
4 20 1.02167 28.0 34.0 27 98 Gov. of Guam, Water Quality Data TANG
6 0 1.02312 27.7 35.8 13 89 Matson, A. E. (19_90) D
6 5 1.02340 27.3 36.0 13 89 Matson, A. E. (13990) D
6 10 1.02343 27.2 36.0 13 89 Matson, A. E. (1990) D
6 0 1.02319 27.7 35.9 13 89 Matson, A. E. (19590) E
6 5 1.02337 27.4 36.0 13 89 Matson, A. E. (19390) E
6 10 1.02314 27.4 35.7 13 89 ‘Matson, A. E. (1990) E
9 0 1.02186 29.9 35.1 21 89 Matson, A. E. {1990) D
9 5 1.02284 29.0 36.0 21 89 Matson, A. E. (1990) D
9 10 1.02287 28.9 36.0 21 B89 Matson, A. E. (1990) D
9 0 1.02246 29.0 35.5 21 89 Matson, A. E. (13990} E -
9 5 1.02246 29.0 35.5 21 89 Matson, A. E. (1990) E
9 10 1.02268 28.8 35.7 21 89 Matson, A. E. (1990) E
12 0 1.02169 30.4 35.1 12 89 Matson, A. E. (19%0) C
12 5 1.02154 30._4 34.9 12 89 Matson, A. E. {1990) C
12 10 1.02184 30.4 35.3 12 89 Matson, A. E. (1990) C
12 0 1.02140 30.8 34.9 12 89 Matson, A. E. (1990) D
12 5 1.02138 30.2 34.6 12 89 Matson, A. E. (1990) D
12 10 1.02056 30.2 33.5 12 89 Matson, A. E. (1990) D
12 0 1.02184 29.5 34.9 12 89 Matson, A. E. (1990) E
12 5 1.02162 29.5 34.6 12 89 Matson, A. E. (1990} E
12 10 1.02109 29.5 33.9 12 89 Matson, A. E. (1990} E
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NORTHERN DISTRIC WWTP DENSITY PROFILE DATﬂ 3TAINED DURING
NOV. 6-13, 1998 BY EDWARD K. NODA AND ASSOCIATES, INC.
(Lat. and Long. in WGS 83) '

MONTH DAY YEAR DEPTH DENSITY TEMP SAL Lat. Long.
' (meters) gm/cm”3 (c) 0/00 i
11 6 98 0.17 1.02380 29.21 37.40 13 32 45.88N 144 48 9.72E
11 6 98 5.25 1.02381 29.18 37.41 13 32 45.88N 144 48 9.72E
11 -6 98 10.62 1.02382 29.16 37.40 13 32 45.88N 144 48 9.72E
11 6 98 15.50 1.02386 29.08 37.42 13 32 45.88N 144 48 9.72E
11 6 98 20.04 1.02388 29.06 37.44 13 32 45.88N 144 48 9.72E
11 6 98 25.22 1.02385 29.12 37.42 13 32 45.88N 144 48 9.72%8
11 6 98 30.41 1.02385 29.08 37.41 13 32 45.88N 144 48 9.72E
11 6 98 35.59 1.02387 29.09 37.44 13 32 45.88N 144 48 9.72E
11 6 98 40.65 1.02386 29.05 37.41 13 32 45.88N = 144 48 9.72E
11 6 98 45.13 1.02389 29.01 37.43 13 32 45.88N 144 48 9.72E
11 6 98 50.02 1.02389 29.01 37.43 13 32 45.88N 144 48 9.72E
11 6 98 55.52 1.02390 28.99 37.43 13 32 45.88N 144 48 9.72E
11 6 -98 60.31 1.02390 28.97 37.43 13 32 45.88N 144 48 9.72E
11 6 98 65.09 1.02391 28.96 37.44 13 32 45.88N 144 48 9.72E
11 & 98 66.42 1.02391 28.97 37.44 13 32 45.88N 144 48 9.72E
11 8 98 0.92 1.02378 29.21 37.38 13 33 13.58N © 144 48 23.23E
i1 8 98 5.55 1.02387 29.10 37.44 13 33 13.58N 144 48 23.23E
11 8 98 10.02 1.02387 29.09 37.44 13 33 13.58N 144 48 23.23E
i1 8 98 15.36 1.02387 29.08 37.44 13 33 13.58N 144 48 23.23E
11 8 98 20.27 1.02387 29.08 37.44 13 33 13.58N 144 48 23.23E
11 8 98 25.32 1.02387 29.09 37.45 13 33 13.58N 144 48 23.23E
11 8 98 30.20 1.02387 29.10 37.45 13 33 13.58N 144 48 23.23E
11 8 98 35.59 1.02387 29.10 37.44 13 33 13.58N 144 48 23.23E.
11 8 98 40.37 1.02387 29.09 37.44 13 33 13.58N 144 48 23.23E
11 8 98 45.03 1.02387 29.08 37.44 13 33 13.58N 144 48 23.23E
11 8 98 50.43 1.02387 29.08 37.44 13 33 13.58N 144 48 23.23E
11 8 98 55.52 1.02387 29.08 37.44 13 33 13.58N 144 48 23.23E
11 8 98 56.02 1.02387 29.08 37.44 13 33 13.58N 144 48 23.23E
11 8 098 0.37 1.02376 29.23 37.35 13 33 14.45N 144 48 22.43E
11 8 98 5.45 1.02386 29.10 37.44 13 33 14.45N 144 48 22.43E
11 8 98 10.79 1.02386 29.09 37.43 13 33 14.45N 144 48 22.43E
11 8 98 15.10 1.02387 29.08 37.43 13 33 14.45N 144 48 22.43E
11 8 98 20.34 1.02387 29.08  37.44 13 33 14.45N 144 48 22.43E
11 8 98 - 25.42 1.02387 29.08 37.44 13 33 14.45N 144 48 22.43E
11 8 98 30.41 1.02387 29.10 37.45 13 33 14.45N 144 48 22.43E
11 8 98 35.16 1.02387 29.10 37.45 13 33 14.45N 144 48 22.43E
11 8 98 40.57 1.02387 29.10 37.45 13 .33 14.45N 144 48 22.43E
11 8 98 45.26 1.02387 29.10 37.45 13 33 14.45N 144 48 22.43E
11 8 98 50.33 1.02387 29.08 37.44 13 33 14.45N 144 48 22.43E
11 8 98 55.53 1.02388 29.08 37.44 13 33 14.45N 144 48 22.43E
11 8 98 58.87 1.02387 29.08 37.44 13 33 14.45N 144 48 22.43E
11 9 98 0.27 1.02377 29.06 37.30 13 33 16.16N . 144 48 20.25E
11 9 98 5.25 1.02383 29.09 37.38 13 33 16.16N 144 48 20.25E
11 9 98 110.02 1.02385 29.09 37.41 13 33 16.16N 144 48 20.25E
11 9 98 15.10 1.02386 29.08 37.42 13 33 16.16N 144 48 20.25E
11 9 098 20.04 1.02386 29.08 37.43 13 33 16.16N 144 48 20.25E
i1 9 98 25.22 1.02387 29.08 37.43 13 33 16.16N 144 48 20.25E
11 9 98 30.20 1.02387 - 29.08 37.44 13 33 16.16N 144 48 20.25E
11 9 98 35.06 1.02387 29.05 37.43 13 33 16.16N 144 48 20.25E
11 9 98 40.27 1.02389 29.02 37.44 13 33 16.16N 144 48 20.25E
i1 9 98 45.26 1.02393 28.91 37.44 13 33 16.16N 144 48 20.25E
11 9 1.02398 28.78 37.45 13 33 16.16N 144 48 20.25E

98 50.14



MONTH DAY YEAR DEPTH - DENSITY TEMP SAL { .. " Long.

(meters) gn/cm”3 (C) 0/00 _

_mwiiﬂ_gw géin_ﬂ~m55.ll T 1.02401 28.70 37.45 13 33 ié?iGN_"m”IZE_Z§~QO.
11 9 98 60.10 - 1.02403 28.65 37.46 13 33 16.16N 144 48 20.
11 9 98 65.39 1.02409 28.50 37.47 13 33 16.16N 144 48 20.
11 9 98 68.65 1.02412 28.47 37.49 13 33 16.16N 144 48 20.
11 9 98 0.57 1.02386 29.10 37.43 13 33 16.48N 144 48 19.
11 9 98 5.04 1.02386 29.09 37.43 13 33 16.48N 144 48 19.

11 9 98 10.28 1.02387 29.09 37.43 13 33 16.48N 144 48 19.
11 9 098 15.30 1.02387 -29.08 37.43 13 33 16.48N 144 48 19.
11 9 98 20.44 1.02387 29.08 37.44 13 33 16.48N 144 48 19.
11 9 98 25.32 1.02387 29.08 37.44. 13 33 16.48N 144 48 19.
11 9 98 30.30 1.02387 29.08 37.44 13 33 16.48N 144 48 19.
11 9 98 35.19 1.02388 29.06 37.44 13 33 16.48N 144 48 19.
11 9 098 40.25 1.02389 29.02 37.44 13 33 16.48N 144 48 19.
11 9 98 45.26 1.02392. 28.93 37.43 13 33 16.48N 144 48 19.
11 9 98 50.14 1.02397 28.85 37.46 13 33 16.48N 144 48 19.
11 9 98 55.01 . 1.02400 28.71 37.45 13 33 16.48N 144 48 19.
11 9 98 60.31 1.02403 28.67 37.46 13 33 16.48N 144 48 19.
11 9 98 65.20 1..02407 28.52 37.46 13 33 16.48N 144 48 19.
11 9 98 70.09 1.02409 28.48 37.47 13 33 16.48N 144 48 19.
11 9 98 71.01 1.02412 28.47 37.50 13 33 16.48N 144 48 19.
11 9 98 1.42 - 1.02386 29.09 37.43 13 33 16.70N 144 48 18.
11 9 98 5.25 1.02386 29.09 37.43 13 33 16.70N 144 48 18.
11 9 98 10.28 1.02387 29.09 37.44 13 33 16.70N 144 48 18.
11 9 98 . 15.20 1.02387 29.08 37.44 13 33 16.70N 144 48 18.
11 9 098 20.14 1.02387 29.08 37.44 13 33 16.70N 144 48 18.
11 9 98 25.22 1.02387 29.08 - 37.44 13 33 16.70N 144 48 18.
11 9 98 30.20 1.02387 29.08 37.44 13 33 16.70N 144 48 18.
11 9 98 35.19 1.02388 29.05 37.44 13 33 16.70N 144 48 18.
11 9 98 . 40.15 1.02390 29.01 37.44 13 33 16.70N 144 48 18.
11 9 098 45.16 1.02321 28.98 37.45 13 33 16.70N 144 48 18.
11 9 98 50.12 1.02395 28.88 37.45 13 33 16.70N 144 48 18.
11 9 098 55.31 ©1.02395. 28.85 37.44 13 33 16.70N 144 48 18.
i1 9 98 60.31 1.02402 28.69 37.46 13 33 16.70N 144 48 18.
11 9 98 65.18 . 1.02403 28.64 37.45 13 33 16.70N 144 48 18.
11 9 98 70.09 . 1.02407 28.52 37.45 13 33 16.70N 144 48 18.
11 9 98 75.28 1.02411 28.45 37.47 13 33 16.70N 144 48 18.
11 9 98 78.64 . 1.02413 28.41 37.48 13 33 16.70N 144 48 18.
11 .10 ©8 ) 0.47 1.02380 29.16 37.38 13 33 3.73N 144 48 15.
11 10 98 5.25 1.02382 29.16 37.41 13 33 3.73N 144 48 15.
11 10 98 10.28 1.02384 29.12 37.41 13 33 3.73N - 144 48 15.
11 10 98 ’ 15.20 1.02386 29.09 37.44 13 33 3.73N 144 48 15.
11 10 98 20.24 1.02387 29.09 37.44 13 33 3.73N 144 48 15.
11 10 98 25.25 1.02387 29.08 37.44 13 33 3.73N 144 48 15.
11 10 98 30.00 1.02387 29.08 37.44 13 33 3.73N 144 48 15.
11 10 98 35.09 1.02388 29.07 37.44 13 33 3.73N 144 48 15.

11 10 98 40.05 1.02388 -29.05 37.44 13 33 3.73N 144 48 15.
11 10 98 45.16 1.02390 29.01 37.45 13 33 3.73N 144 48 15.
11 10 98 50.24 1.02391 29.01 37.45 13 33 3.73N 144 48 15.
11 10 98 55.01 1.02392 28.97 37.45 13 33 3.73N 144 48 15.
11 10 98 58.26 1.02398 28.87  37.49 13 33 3.73N 144 48 15.
11 10 98 0.57 1.02385 29.28 37.50 13 33 7.57N 144 48 16.
11 10 98 5.14 1.02393 29.11 37.53 13 33 7.57N 144 48 16.
11 10 98 - 10.22 1.02391 29.11 37.50 13 33 7.57N 144 48 16.
11 10 98 15.30 1.02389 29.11 37.47 13 33 7.57N 144 48 16.
11 10 98 20.27 1.02389 29.09 37.406 13 33 7.57N 144 48 16.
11 10 98 25.32 1.02388 29.08 37.45 13 33 7.57N 144 48 16.

11 10 98 30.10 1.02388 29.06 37.44 13 33 7.57N 144 48 16.



MONTH DAY YEAR

T

11
11
11
11
11
11

11
11
11
11
11
11
11
11
11
11
11
11

11

11
11
11
11
11
11
11
11
11
11
11
11
11

11

11

i1
11
11
11
11
11
11
11
11
11
11

11
11
11
11
11
11
11
11
11
11
11

10
10
10
10
10
10
10

12
12
12
12
12
12
12
12
12
12
12
12
12

12
12
12
12
12
12
12
12
12
12
i2
12
12

12
12
12
12
12
12
12

12

12
12
12
12
12

12
12
12
12
12
12

12

12
12
12
12

98

98
98
98
98
98
98

98
98
98
98
98
98
98
98
98
98
98
98
98

98
98
98
98
98
98
98
98
98
98
98

98

98

98
98
98
98
98
98
98
98
98
98
98
98
98

98
98
98
98
98
98
98
98
98
98
98

DEPTH

(neters)

35.06
40.17
45.16
50.22
55.11
60.10
63.66

1.58

5.14
10.12
15.10
20.34
25.12
30.10
35.29
40.05
45.05
50.33
55.21
56.65

0.27
5.14
10.32
15.10
20.14
25.15
30.00
35.19
40.27
45.16
50.33
55.01
'57.95

0.31
5.35
10.12
15.26
20.24
25.02
30.30
35.19
40.17
45.13
50.14
55.01
56.33

1.08

5.00
10.32
15.30
20.17
25.22
30.00
35.26
40.15
45.03
50.12

DENSITY

TEMP

gm/cn”3 (C)
"71.02389 29.03
1.02390 28.99
1.02392 28.95
1.02393 28.93
1.02395 28.86
1.02397 28.81
1.02397 28.81
1.02384 29.10
1.02385 29.09
1.02388 29.06
1.02388 29.04
1.02389 29.02
1.02390 29.01
1.02391 29.00
1.02391 28.99
1.02391 28.99
1.02391 28.98
1.02392 28.97
1.02393 28.93
1.02397 28.89
1.02382 29.09
1.02383 29.09
1.02387 29.06
1.02387 29.04
1.02389 29.02
1.02390 29.00
1.02390 29.00.
1.02391 28.99
1.02391 28.98
1.02392 28.96
1.02393 28.94
1.02396 28.86
1.02398 28.82
1.02385 29.11
.1.02386 29.09
1.02388 29.05
1.02389 29.03
1.02390 29.02
1.02391 29.01"
1.02391 29.01
1.02390 29.01
1.02391 29.00
1.02391 28.99
1.02391 28.98
1.02393 - 28.95
1.02394 28.95
1.02385 29.10
1.02386 29.09
1.02387 29.07
1.02389 29.03
1.02389 29.03
1.02390 29.02
1.02390 29.01
1.02390 29.01
1.02391 29.01
1.02391 29.00
1.02391 29.00

SAL
0/00

"37.44

37.44
37.45
37.45
37.45
37.45
37.45

37.41
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33
33
33
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33
33
33
33
33
33
33
33

33
33
33
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.57N
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27.54N
27.54N
27.54N
27.54N
27.54N
27.54N
27.54N
27.54N
27.54N
27.54N
27.54N
27.54N
27.54N

32.24N
32.248
32.24N
32.24N
32.24N
32.24N
32.24N
32.24N
32.24N
32.24N
32.24N
32.24N
32.24N

. 58N
. 58N
. 58N
. 58N
. 58N
.58N
. 58N
. 58N
. 58N
.58N
. 58N
. 58N
. 58N

. 23N
.23N
.23N
.23N
.23N
.23N
.23N
.23N
. 23N
.23N
. 23N

Long.

144
144
144
144
144
144

144
144
144
144
144
144
144
144
144
144
144
144
144

144
144
144
144
144
144
144
144
144
144
144
144
144

144
144
144
144
144
144
144
144
144
144
144
144
144

144
144
144
144
144
144
144
144
144
144
144

48

48

48
48
48
48

48
48
48
48
48
48
48
48
48
48
48
48
48

48
48
48
48
48
48
48
48
48
48
48
48
48

48
48
48
48
48
48
48
48
48
48
48
48
48

48
48
48
48
48
48

48

48
48
48
48

144 48
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ORI

MONTH DAY YEAR DEPTH - DENSITY TEMP SAL ( . . Long.
(meters) gm/cm”3 {(C) 0/00
11127 98 TTTTss21 T 102391 T38.967 7377245 1373378.23N 144 48 3.20E
11 12 98 60.09 1.02392 28.97 37.45 13 33 8.23N " 144 48 3.20E
11 12 98 61.83 1.02392 28.97 37.46 13 33 8.23N 144 48 3.20E



APPENDIX C:

CURRENT METER MOORING STUDY RESULTS
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GUAM AGANA MWWTP DIFFUSER CURRENTS -- 1
CURRENT METER S/N -- 0705

METER POSITION ----- 1

DATA ACQUISITION

DEPLOYMENT DATE(GST) - NOV. 7 ,1998
DEPLOYMENT TIME(GST) -~ 1545

RETRIEVAL DATE(GST) --- NOV. 13,1998
RETRIEVAL TIME(GST) --- 1205

MOORING LOCATION
LATITUDE -------- 13-29.09N
LONGITUDE ------- 144-44 . 65E

SENSOR DEPTH(M) ---- 33

BOTTOM DEPTH(M) ---- 61

MAGNETIC DECLINATION(DEGREES) -- 1.8

DATA ANALYSIS
START DATE(GST) - NOV. 7 ,1998
START TIME(GST) - 1545

ENDING DATE(GST) - NoV. 13,1998
ENDING TIME(GST) - 1215

TIME INTERVAL(MIN) - 10.00

o~



~ DISTRIBUTION FREQUENCY

.17 HOUR AVERAGES

DEPLOYMENT 1

METER POSITION 1

FROM 1545 7 NOV 1998 TO 1215 13 NOV 1998

33 METERS DEPTH

DIRECTION

DEGREES TRUE

g
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o N0

0- 15
15- 30
30- 45
45- 60
60- 75
75- 90
90-105

105-120
120-135
135-150
150-165
165-180
180-195
195-210
210-225
225-240
240-255
255-270
270-285
285-300
300-315
315-330
330-345
345-360
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DEPLOYMENT 1

SUMMARY STATISTICS

MEYER POSITION 1

FROM 1545 7 NOV 1998 T0 1215 13 NOV 1998

DIRECTION(DEGREES TRUE)

0710 15

345 TO

SPEED(CM/SEC)

0.0

5.0
10.0
15.0
20.0
25.0
30.0
35.0
40.0
45.0
50.0
55.0
60.0
65.0
70.0
75.0
80.0
85.0
90.0
95.0

360

70 5.0
Yo 10.0
T0 15.0
70 20.0
T0 25.0
70 30.0
70 35.0
TO 40.0
70 45.0
T0 50.0
70 55.0
10 60.0
T0 65.0
70 70.0
70 75.0
70 80.0
70 85.0
70 90.0
70 95.0
T0 100.0

ABOVE 100

TOTAL OBSERVATIONS

451
250
104
30 .
9

OO0 OHOOOOOO

TOTAL NUMBER OF POINTS READ = 844

TOTAL NUMBER OF OBSERVATIONS USED IN THE DISTRIBUTIONS =
MEAN SPEED =

STANDARD DEVIATION =

MAXIMUM SPEED =

MINIMUM SPEED = 0.00

RANGE

= 24.20 CM/SEC

5.90 CM/SEC

4 .36 CM/SEC

24.20 CM/SEC

CM/SEC

8

TOTAL OBSERVATIONS

PERCENT
53.44
29.62
12.32

3.55
1.07
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

©0.00
0.00
0.00
0.00

—

PERCENT
.95

844



PERCENT

PERCENT

515
54
48
42
36
39
24

18 .

12

29
18
16
14
12
18

(AN AN TS LN 6 )]

I

SPEED(CM/SEC)

] ! | i | | ! ) ! i 1 ! g ] '
5 18 15 28 25 38 35 48 45 58 55 68 65 78 75 88 85.98 95 188 >164

I .

—]

38 60 o9 128 158 189 218 248 278 308
DIRECTIONCDEGREES TRUE)

HISTOGRAMS OF CURRENT SPEEDS
(GST) 1545 NOU 7 1998 TO 1215 NOVU 13 1998

LATITUDE: 13-29.8B9N LONGITUDE: 144-44.65E NOMINAL DEPTH(M) :

330

33

- 360
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PERCENT OCCURRENCE US DIRECTIONEDEG TRUE)
1998 TO 1215 NOU 13 13898

(GST) 1545 NOU 7
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LATITUDE: - 13-29.09N

LONGITUDE:  144-44.65E

NOMINAL DEPTH(METERS): 33

TIME SPAN(GST): 1545 NOV 7 1998 TO 1215 NOV 13 1998

CUMULATIVE OCCURENCE OF CURRENT SPEEDS

SPEED (CM/SEC) PERCENT ‘€QUAL TO OR GREATER THAN
0 100.000
3 : 70.616
6 39.929
9 20.498
12 ’ 9._834
15 o 4.621
18 1.896
21 71
24 .18

27 0.000



PERCENT EQUAL TO OR GREATER THAN

180

=%

88

78

606

o]%

44

36

20

18

NOMINAL DEPTH(M3: 33
LATITUDE: 13-29.@9N
LONGITUDE: - 144-44.65E

! | L. 1 ]

1 1
18 20 30 54 64 78 80 89

48
SPEED (CM/SEC)

CUMULATIVE OCCURENCE OF CURRENT SPEEDS
(GST) 1545 NOU 7 1898 TO 1215 NOU 13 18398

186




LATITUDE: 13-29.09N

LONGITUDE: 144-44.65E

NOMINAL DEPTH(METERS): 33

TIME SPAN(GST): 1545 NOV 7 1998 TO 1215 NOV 13 1998

PERSISTENCE OF CURRENT SPEEDS
SPEED (CM/SEC)  MAXIMUM DURATION (HOURS)
10 2.06

20 T4
30 0.00



MAXIMUM DURATION (HOURS)

18

T T T T T T T T T

NOMINAL DEPTH(M): 33
LATITUDE: 13-29.89N
LONGITUDE: 144-44.65E

| L ] 1 | ! i |

4% 28 38 - 44 50 6o 78 808 1%

SPEED (CM/SEC)
PERSISTENCE OF CURRENT SPEED FROM:
(GST) 1545 NOU 7 1998 TO 1215 NOU 13 1998

180




NAUTICAL MILES

1 1 1 1 i 1 | 1 1 1 ] T 1

LATITUDE: 13-29.8S9N LONGITUDE : 144-44 . 65E NOMINAL DEPTH(M): 33

i L I [ L I I ] ] i 1 ! |

1234567891@1'11213
NAUTICAL MILES
PROGRESSIUVE UECTOR DIAGRAM OF CURRENTS
(GST) 1545 NOU 7 1998 TO 1215 NOU {3 1988




TEMPERATURE STATISTICS

DEPLOYMENT 1 METER POSITION 1
FROM 1545 7 NOV 1998 TO 1215 13 NOV 1998

TEMPERATURE(CENTIGRADE) ~ TOTAL OBSERVATIONS PERCENT
0710 1 0 0.00
170 2 0o - 0.00
210 3 0 0.00
310 4 0 0.00
410 5 0 0.00
510 6 0 0.00 -
610 7 0 0.00
710 8 0 0.00
810 9 0 0.00
9 10 10 0 0.00
10 70 11 0 0.00
1170 12 0 0.00
1270 13 0 0.00
1370 14 0 0.00
16 70 15 0 0.00
15 10 16 0 0.00
16 10 17 0 0.00
17 70 18 0 0.00
18 T0 19 0 0.00
19 T0 20 0 0.00
20 70 21 0 0.00
2110 22 0 0.00
2270 23 0 0.00
23 10 2 0 0.00
26 70 25 0 0.00
25 10 26 0 0.00
26 70 27 0 0.00
27710 28 0 0.00
28 70 29 0 0.00
29 10 30 844 100.00

TOTAL NUMBER OF POINTS READ = 844

TOTAL NUMBER OF OBSERVATION USED IN THE DISTRIBUTION = 844
MEAN TEMPERATURE = 29.3 DEGREES CENTIGRADE
STANDARD DEVIATION = 0.0 DEGREES CENTIGRADE
MAXIMUM TEMPERATURE = 29.4 DEGREES CENTIGRADE
MINIMUM TEMPERATURE = 29.2 DEGREES CENTIGRADE
RANGE = .2 DEGREES CENTIGRADE



Guam Agana WWTP Diffuser Monthly Current-Temperature Statistics
DEPLOYMENT LOCATION: 1

Latitude: 13-29.09N  tongitude: 144-44.65E
Meter Depth(m): . 33.0 Bottom Depth(m): 61.0

Period: NOVEMBER 1998

Mean Speed(cm/sec): 5.90

Maximum Speed(cm/sec): 24.20

Standard Deviation: 4.36

Average North Vector Component(cm/sec): -1.63
Average East Vector Component(cm/sec): 1.25
Resultant Magnitude(cm/sec): 2.05
Resultant Direction(°T): 143

Minimum Temperature(°C): 29.2
Maximum Temperature(°C): 29.4
Mean Temperature(°C): 29.3
Standard Deviation: 0.0

Day Maximum Speed Minimum Temperature Maximum Temperature
7 17.00 » 29.2 29.4
8 24.20 29.2 29.4
9 20.20 29.2 29.4
10 17.00 29.3 29.4
1" 22.80 29.3 29.3
12 14.90 29.3 29.3

13 14.10 . 29.2 29.3
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GUAM NORTHERN DISTRICT WWTP DIFFUSER -- 1
CURRENT METER S/N -- 0831
METER POSITION ----- 2
DATA ACQUISITION .
DEPLOYMENT DATE(GST) - NOV. 7 ,1998
DEPLOYMENT TIME(GST) - 1715

RETRIEVAL DATE(GST) --- NOV. 13,1998

RETRIEVAL TIME(GST) --- 0935
MOORING LOCATION
LATITUDE -------- 13-33.13N
LONGITUDE ~-~---- 144-48.26E
SENSOR DEPTH(M) ---- 27
BOTTOM DEPTH(M) ---- 58
MAGNETIC DECLINATION(DEGREES) -- 1.8

DATA ANALYSIS
START DATE(GST) - NOV. 7 ,1998
START TIME(GST) - 1715

ENDING DATE(GST) - NOV. 13,199
ENDING TIME(GST) - 0935 :

TIME INTERVAL(MIN) - 10.00



‘DISTRIBUTION FREQUENCY
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FROM 1715 7 NOV 1998 TO 935 13 NOV 1998

27 METERS DEPTH

DIRECTION

DEGREES TRUE
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0- 15
15- 30
SPEED
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30- 45
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DEPLOYMENT 1

SUMMARY STATISTICS
METER POSITION 2

FROM 1715 7 NOV 1998 TO 935 13 NOV 1998

DIRECTION(DEGREES TRUE)

010
15 10
30 1O
45 10
80 70
75 10
90 T0

105 TO

120 TO

135 TO

150 TO

165 10

180 10

195 10

285 10
300 10
315 10
330 10
345 10

SPEED(CM/SEC)

0.0

5.0
10.0
15.0
20.0
25.0
30.0
35.0
40.0
45.0
50.0
55.0
60.0
65.0
70.0
75.0
80.0
85.0
90.0
95.0

ABOVE 100

T0

10

10
10
10
T0

T0

5.0 328
10.0 258
15.0 152
20.0 63
25.0 10
30.0
35.0
40.0
45.0
50.0
55.0

~

o

.

(=]
COODO0OO0OOOOOOOOOWW

TOTAL NUMBER OF POINTS READ = 819

TOTAL NUMBER OF OBSERVATIONS USED IN THE DISTRIBUTIONS =

MEAN SPEED = 7.50 CM/SEC
STANDARD DEVIATION = 5.38 CM/SEC

MAXIMUM SPEED

32.90 CM/SEC

MINIMUM SPEED = 0.00 CM/SEC

RANGE

32.90 CM/SEC

TOTAL OBSERVATIONS

32
151
169

N = D= N WO

TOTAL OBSERVATIONS

PERCENTY

40.05
31.50
18.56
7.69
1.22
.61
.37
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

. PERCENT

3.9
18.44
20.63

8.79

£.52

2.56

4.27

2.20

1.83

- 3.30

4.15
9.77
10.74
1.83
73
.37

819



PERCENT

PERCENT

60
54
48
42
36
30
24

18

12

30
27
24
21
18
15

Q0w o

y - ! ! 1 1 | 1 L ! ! L 1
5 18 15 28 25 38 35 48 45 58 55 68 65 78 75 88 85 9@ 95 186 >180

SPEED(CM/SEC)
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30 69 =15 128 1508 188 218 248 278 3686 330 36
DIRECTIONCDEGREES TRUED
HISTOGRAMS OF CURRENT SPEEDS
(GSTY) 1715 NOU 7 1898 TO 8935 NOU 13 1838

LATITUDE: 13-33.13N LONGITUDE: 144-48.26E NOMINAL DEPTH(M): 27



PERCENT OCCURRENCE US DIRECTIONCDEG TRUED

(GSTY 1715 NOU 7 19398 TO 8935 NOU 13 1998
LATITUDE: 13-33.13N LONGITUDE: 144-48.26E NOMINAL DEPTH(M): 27




LATITUDE:
LONGITUDE:

13-33.13N
144-48.26E

NOMINAL DEPTH(METERS): 27

TIME SPAN(GST): 1715 NOV 7 1998 TO 0935 NOV 13 1998

CUMULATIVE OCCURENCE OF CURRENT SPEEDS

SPEED (CM/SEC) PERCENT EQUAL TO OR ‘GREATER THAN
0 100.000
3 78.999
6 51.282
9 34.554

12 18.437
15 9.890
18 4.151
21 1.587
24 1.099
27 .855
30 .366

33

0.000



PERCENT EQUAL TO OR GREATER THAN

100
9@
80
70
60
58
Y
39
20

18

NOMINAL DEPTH(MY: 27
LATITUDE: 13-33.13N
LONGITUDE: 144-48.256E

| | . i

18 20 38 49 58 66 78 80 90
SPEED (CM/SEC) | |

CUMULATIVE OCCURENCE OF CURRENT SPEEDS
(GSTY 1715 NOU 7 1998 TO 8935 NOU 13 1938

186




LATITUDE: 13-33.13N

LONGITUDE: 144-48.26E

NOMINAL DEPTH(METERS): 27

TIME. SPAN(GST): 1715 NOV 7 1998 TO 0935 NOV 13 1998

PERSISTENCE OF CURRENT SPEEDS

SPEED (CM/SEC) MAXIMUM DURATION (HOURS)

10 4.19
20 1.75
30 57

40 0.00



MAXIMUM DURATION (HOURS)

18

NOMINAL DEPTH(M): 27
LATITUDE: 13-33.13N
LONGITUDE: 144-48.26Lt

1 | | | 1 i |

10 28 - 306 48 58 68 70 808

. SPEED (CM/SEC)
PERSISTENCE OF CURRENT SPEED FROM:
(GSTY 1715 NOU 7 1998 TO 8835 NOU 13 1998

5B 180



NAUTICAL MILES

16

LATITUDE:

13-33.13N LONGITUDE: 144-48.26E NOMINAL DEPTH(M): 27

| i 1 | | | |

(GST)

6

7 8 S 18 11 12 13

NAUTICAL MILES
PROGRESSIVE UECTOR DIAGRAM OF CURRENTS
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TEMPERATURE STATISTICS

DEPLOYMENT 1  METER POSITION 2
FROM 1715 7 NOV 1998 1O 935 13 NOV 1998

TEMPERATURE (CENT I GRADE ) TOTAL OBSERVATIONS PERCENT
010 1 0 0.00
T0 2 0 0.00
210 3 0 0.00
3710 4 0 0.00
470 5 0 0.00
510 6 0 0.00
610 7 0 0.00
770 8 0 0.00
810 9 0 0.00
910 10 0 0.00
10 T0 11 0 0.00
11710 12 0 0.00°
12 T0 13 0 0.00
13 70 14 0 0.00
14 10 15 0 0.00
15 10 16 0 0.00
16 10 17 0 - 0.00
17 70 18 0 0.00
18 70 19 0 0.00
19 10 20 0 0.00
20070 21 0 0.00
21 10 22 0 0.00
22 T0 23 0 0.00
23 10 24 0 0.00
24 TO 25 0 0.00
25 T0 26 -0 0.00
26 100 27 0 0.00
27 10 28 0 0.00
28 T0 29 0 0.00
29 10 30 819 100.00
TOTAL NUMBER OF POINTS READ = 819
TOTAL NUMBER OF OBSERVATION USED IN THE DISTRIBUTION = 819

MEAN TEMPERATURE = 29.2 DEGREES CENTIGRADE

STANDARD DEVIATION = 0.0 DEGREES CENTIGRADE
MAXIMUM TEMPERATURE = 29.2 DEGREES CENTIGRADE
MINIMUM TEMPERATURE = 29.0 DEGREES CENTIGRADE
RANGE = .2 DEGREES CENTIGRADE



Guam Northern District WWTP piffuser Monthly Current-Temperaturé Statistics

DEPLOYMENT LOCATION: 2

Latitude: 13-33.13N  Longitude: 144-48.26E

Meter Depth(m): 27.0 Bottom Depth(m): 58.0

Period: NOVEMBER 1998

Mean Speed(cm/sec): 7.50

Maximum Speed(cm/sec): 32.90

standard Deviation:  5.38

Average North Vector Component{cm/sec}: 2.24

Average East Vector Component(cm/sec): 3.04

Resul tant Magnitude(cm/sec): 3.77

Resultant Direction(°T): 54

Minimum Temperature(°C): 29.0

Maximum Temperature(°C): 29.2

Mean Temperature(°C): 29.2

Standard Deviation: 0.0

Day Maximum Speed Minimum Temperature Maximum Temperature
7 16.90 29.0 29.2
8 32.90 29.0 29.2
9 22.40 29.1 29.2
10 17.80 29.1 29.2
11 21.10 29.1 ‘ 29.2
12 19.00 29.1 29.2
13 15.50 29.1 29.1
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APPENDIX D:

WIND AND WAVE ANALYSIS



TYPHOON HINDCAST ANALYSIS-AGANA & NORTHERN DISTRICT OUTFALLS GUAM
Lot.=13.7 deg.; Re=7.17 n.mi.; Poz78 mbs; Uf=9 knts; Dir.=278 deg.

© PAKA97 WIND FIELD , Urs (knots)

N
288 !
168 ‘ ‘
A w.‘l

128 B ‘."'.'

8a | \L

a0 | |

B I - E
-88 | ,t
-128
-168 r
-2p8 I L 1 ! 1 i L |

-268 -168 -128 -88 -44@ 8 408 Bg 128 168 200
DISTANCE FROM TYPHOON CENTER IN NAUTICAL MILES |




TYPHOON HINDCAST ANALYSIS-AGANA & NORTHERN DISTRICT OUTFALLS GUAM
Lot.=13.7 deg.; Re=7.17 n.mi.; Po=78 mbs; Ufz9 knts; Dir.=270 deg.
PAKA97 WAUE FIELD , Hs (feet)

N

288
1608
120

8@

49

-49
-80
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-160

oo =

BB -168 -128 -88 -4 B 48 8@ 120 168 208
DISTANCE FROM TYPHOON CENTER IN NAUTICAL MILES




TYPHOON HINDCAST ANALYSIS-AGANA & NORTHERN DIASTRICT QUTFALLS GUAM
Lat.=13.7 deg.; Re=7.17 n.mi.; Poz78 mbs; Ufz=9 knts; Dir.z278 deg.
PAKA97 PERIOD FIELD , Ts (sec.) '
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TYPHOON PAKA97
DATE: 01/08/99

Lat.= 13.7deg.;

r
N.M.

5.0
10.0
15.0
20.0
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30.0

210.0
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230.0
- 235.0
240.0
245.0
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255.0

260.0
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275.0
280.0
285.0

Re= 7.17n.mi.; Po= 78mbs; Vf= 9knts; Dir.= 270deg.

urs
KNOTS
80.7
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75.1
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64.4
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51.4
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NEARSHORE POINT X=249071 Y=-93861 WAVE PERIOD T=16.0
DEPTH AT X,Y =185.9

Dmin=20.0
Brel=

.05

C(X,Y)= 65.8
Dmax=655.4B(Dmax/Ldeep= .50)

Hdeep= 1.00
RAY NO. 1
RAY NO. 2
RAY NO. 3
RAY NO. 4
RAY NO. 5
RAY NO. 6
RAY NO. 7
RAY NO. 8
RAY NO. 9
RAY NO. 10
RAY NO. 11
RAY NO. 12
RAY NO. 13
RAY NO. 14
RAY NO. 15

Theta(Degrees)=143.00
Theta(Degrees)=133.00
Theta(Degrees)=123.00
Theta(Degrees)=113.00
Theta(Degrees)=103.00
Theta(Degrees)= 93.00
Theta(Degrees)= 83.00
Theta(Degrees)= 73.00
Theta(Degrees)= 63.00
Theta(Degrees)= 53.00
Theta(Degrees)= 43.00
Theta(Degrees)= 33.00
Theta(Degrees)= 23.00
Theta(Degrees)= 13.00
Theta(Degrees)= 3.00

" CALCULATIONS FOR RAY NO. 1

CALCULATIONS FOR RAY NO. 2

Xiz249142  Yi=-93795 Depth=196.6 Kr= .819  Ks= .913

ORIGINAL RAY

X(ft)
247295
247405
247515
247625
267734
247842
267948
248052
248153
248250
268344
248434
2648521
248606
248688
248768
248846 -
248923
248998
249071
249071
DEEPWATER

Xi=249132

Y(ft)
-92457
-92527
-92597
-92667
-92738
-92808
-92879
-92951
-93024
-93097
-93171
-93245
-93321
-93397
-93474
-93552
-93630
-93707
-93785
-93861

-93861

Depth
652.0
635.0
621.5
591.5
550.0
503.2
456.1
403.1
352.1
319.1
288.9
267.8
254.9
242.8
227.5
222.4
216.6
208.5
202.6
185.9
185.9

THETA(DEGREES TRUE) = 235.34

CALCULATIONS FOR RAY NO. 3

Yi=-93822 Depth=192.0

ORIGINAL RAY

X(F1)
247997
248082
248166
248250
248332
248412
248489
248562
248633

Y(ft)
-92440
-92539
-92638
-92737
-92835
-92933
-93029
-93125
-93220

Depth
651.1
625.3
585.9
525.4
463.2
397.5
341.2

308.0

281.0

Theta(Deg) Cel Ks
147.6 81.6 .990
147.5 81.6 .989
147.4 81.5 .988
147.3 81.4 .985
147.0 81.1 .980
146.6 80.7 .973
145.9 80.1 .964
144 .8 79.0 .951
143.6 77.4 .939
142.5 76.1 .930
141.1 74.5 .923
139.8 73.2 .919
138.5 72.3 917

137.2 71.3 915
136.3 70.1 914
135.5 69.6 .913
134.9 69.1 913
134.5 68.3 .913
134.1 67.7 .913
133.0 65.8 914
133.0 65.8 e ATA
Kr= .951 - Ks= .914
Theta(Deg) Cel Ks
130.4 81.6 .990
130.4 81.5 .988
130.3 81.3 .984
130.1 80.9 976
129.7 80.2 .965
129.0 78.9 .950
128.0 77.0 .936
127.2 75.5 .928
74.0 .922

126.1

Ldeep= 1310.7
Stepsz(Ds/L)= .10

Nmax=200
Bo= 65.3 Bs= 97.3
Kr Ks*Kr*R Hb
1.000 .990 0.0
1.000 .989 0.0
.999 .987 0.0
.997 .982 0.0
.995 974 0.0
.991 964 0.0
.984 .948 0.0
973 .925 0.0
.958 .899 0.0
946 .880 0.0
934 .862 0.0
.922 847 0.0
913 .837 0.0
.903 .826 0.0
.891 .814 0.0
.878 .802 0.0
.863 .788 0.0
.848 774 0.0
834 . .762 0.0
.819 749 0.0
.819 749 0.0

Cdeep= 81.9

Bo= 65.4 Bs

Kr
1.000
1.000
1.000

.999
.997
.993
.986
.980
.972

Ks*Kr*H

= 72.3

H
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. e s P
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248701 -93315
248766 -93408
248830 -93500
248892 -93592
248953 -93683
249013 -93773
249071 -93861
249071 -93861

260.9
238.4
228.7
219.0
210.9
202.9
185.9
185.9

DEEPWATER THETA(DEGREES TRUE) = 252.51

CALCULATIONS FOR RAY NO. &

Xi=249131

ORIGINAL RAY

X(ft) Y(ft)
248420 -92469
248479 -92585
248538 -92700
248596 -92815
248653 792927
248707 -93038
248758 -93147
248807 -93254
248854 -93359
248899 -93462
248943 -93564
248987 -93665
249030 -93764
249071 -93861
249071 -93861

Yi=-93835 Depth=189.3

bepth
628.0
601.7
535.6
457.8
393.5
339.7
304.1
273.2
247.4
231.2
220.6
211.5
202.9
185.9
185.9

125.3 72.7
124.6 71.0
124.3 70.2
124.0 69.3
123.8 68.5
123.5 67.7
123.0 65.8
123.0 65.8
Kr=1.000
Theta(Deg) Cel
117.2 81.5
117.1 81.4
117.0 81.0
116.8 80.1
116.3 78.7
115.6 77.0
115.0 5.3
114.3 73.5
113.8 7.7
113.5 70.4
113.4 69.4
113.2 68.6
113.3 67.7
113.0 65.8
113.0 65.8

DEEPWATER THETA(DEGREES TRUE) = 265.81

CALCULATIONS .FOR RAY NO. 5

Xi=249139  Yi=-93845 Depth=187.1 Kr= .971 Ks

ORIGINAL RAY

X(ft) Y(ft)
248704 -92362
248736 -92488
248768 -92614
248800 -92739
248831 -92863

| 248862 -92983
248891 -93101
248919 -93216
248946 -93328
248972 -93438
248998 -93546
249023 -93653
249047 -93758
249071 -93861
249071 -93861

Depth
638.1
603.7
568.9
497.6
424.5
361.2
317.2
278.9
252.2
232.0
221.2
212.7
202.6
185.9
185.9

Theta(Deg)
106.2
104.2
104.2
104.2
104.2
104.1
103.9
103.7
103.5
103.4
103.3
103.0
103.0
103.0
103.0

DEEPWATER THETA(DEGREES TRUE) = 278.80

CALCULATIONS FOR RAY NO. 6

Xi=249138

ORIGINAL RAY "

X(fr) Y(ft)
249005 -92320
249009 -92450
249013 -92580

Yi=-93857 Depth=184.7

Depth
630.6
587.7
537.9

Kr= .983
Theta(Deg) Cel
91.7 81.5
91.8 81.4
91.9 81.0

Ks

Ks=

.918
.915
.914
.913
.913
913
914
.914

914

Ks

.986
.978

.949
.935
.927

. 920

916

C 914

.913
.913
.913
.94
.914

.94

Ks
.989
.986
.982
.972
.956
.941
.930
.921
917
.914
.913
913
.913
.914
914

.94

Ks
.989
.984
.978

.

..965 .886 0.0
.959 .877 0.0
.956 .873 0.0
.953 .870 0.0
.952 .869 0.0
.952 .869 0.0
.951 .869 0.0
.951 869 0.0
Bo= 65.3 Bs= 65.3

Kr Ks*Kr*H Hb
1.000 ,988 0.0
1.000 .986 0.0
1.000 977 0.0

.999 .963 0.0
.999 .948 0.0
.998 .934 0.0
.997 .924 0.0
.994 .915 0.0
.990 .907 0.0
.986 .902 0.0
.984 .899 0.0
.986 .900 0.0
.992 .906 0.0
1.000 914 0.0
1.000 914 0.0
Box 65.3 Bsz 69.3

COO0OO0O0OOOO0O0O

Kr Ks*Kr*H . Hb
1.000 .989 0.0
1.000 .986 0.0
1.000 .982 0.0

.998 .970 0.0
.995 .952 0.
.992 .933 0.
.988 .918 0.
.983 .906 0.
979 .898 0.
976 .892 0
973 .888 0.
971 .887 0.
.970 .886 0.
971 .888 | 0.
971 .888 0.
Bo= 65.3 Bs= 67.5

Kr Ks*Kr*H Hb
1.000 .98% 0.0
1.000 .984 0.0
1.000 .978 0.0



249018 -92708 472.3 92.0 80.3 .967
249022 -92835 408.9 92.4 79.1 .953
249028 -92959 361.8 92.7 77.8 . .94%
249034 -93080 318.4 92.7 76.0 .930
249039 -93199 279.7 92.7 73.9 .921
249045 -93314 253.6 92.8 72.2 917
249050 -93426 231.6 92.8 70.4 .94
249056 -93538 223.4 92.8 69.7 .913
249061 -93648 214.1 92.6 68.8 913
249066 -93756 202.1 92.7 67.6 .913
249071 -93861 185.9 93.0 65.8 .914
249071 -93861 185.9 93.0 65.8 914
DEEPWATER THETA(DEGREES TRUE) = 291.27

CALCULATIONS FOR RAY NO. 7
Xi=249133  Yi=-93869 Depth=182.7 Kr=1.022 Ks= .915
ORIGINAL RAY
X(ft) Y(ft) - Depth Theta(Deg) Cel Ks
249317 T T-9z2i2 633.0 80.9 .6 .989
2469296 -92341 595.0 80.9 81.4 .985
249276 -92469 548.0 81.0 81.1 .980
249256 -92596 497.7 81.1 80.6 .972
249236 -92722 434.0 81.2 79.7 .959
249217 -92846 377.9 81.0 78.3 .945
249197 -92968 347.5 81.0 77.3 .937
249178 -93088 312.6 81.3 75.8 .929
249161 -93205 275.8 81.6 73.7 .921
269144 -93318 250.6 81.9 71.9 .916
249129 -93430 231.1 82.2 70.4 914
249114 -93540 221.9 82.3 69.6 913
249099 -93649 214.9 82.2 68.9 .913
249084 -93757 201.3 82.4 67.5 .913
269071 -93861 185.9 83.0 65.8 .914
249071 -93861 185.9 83.0 65.8 914
DEEPWATER THETA(DEGREES TRUE) = 302.19

CALCULATIONS FOR RAY NO. 8
Xi=249140  Yi=-93882 Depth=179.8 Kr= .955 Ks= .915
ORIGINAL RAY
X(ft) Y(ft) Depth Theta(Deg) Ce Ks
249702 -92187 621.9 66.6 81.5 -988
249650 -92306 573.9 66.7 81.3 .983
249599 -92425 528.6 66.8 - 81.0 977
249549 -92544 487.6 67.2 80.5 .970
2469499 -92662 448.5 67.6 79.9 962
249452 -92780 414.3 68.2 79.3 954
249406 -92896 378.2 68.8 78.3 945
249362 -93011 337.5 69.3 76.9 .935
2469320 -93124 300.1 69.8 75.1 .926
249280 -93234 266.6 70.5 73.1 .919
249243 -93342 244 .4 7.1 7.4 915
2469207 -93448 228.7 71.5 70.2 914
249171 -93554 222.7 71.5 69.6 .913
249137 -93658 211.5 71.6 68.6 .913
249103 -93761 202.9 72.1 67.7 .913
249071 -93861 185.9 73.0 65.8 . .91
249071 -93861 185.9 73.0 65.8 .94
DEEPWATER THETA(DEGREES TRUE) = 316.45

CALCULATIONS FOR RAY NO. ¢
Xi=249141 Yi=-93896 Depth=177.0 - Kr= 914 Ks= .916

1.000 .966
.999 .952
997 939
.996 .926
996 916
.992 .910
.991 .906
.989 .903
.986 .900
.984 .899
.983 .899
.983 .899

Bo= 65.3 Bs=

: Kr Xs*Kr*H

1.000 .989

1.000 .985

1.000 .979

1.000 971

1.000 .959

1.001 .946

1.003 940

1.005 934

1.008 .928

1.011 .926

1.014 .927

1.017 .929

1.021 .932

1.022 .933

1.022 .935

1.022 .935

Bo= 65.3 Bs=

Kr Ks*Kr*H

1.000 .988

1.000 .983
.999 976
.998 .968
.998 .960
.997 .952
.996 .941
994 .929

- .990 917
.986 .906
.982 .899
.981 .896
979 .894
973 .88
.964 .880
.955 .873
.955 .873

Bo= 65.3 Bs=

o s s 8 e 4
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ORIGINAL RAY

X(ft)
250165
250089
250013
249937
249863
249790
249718
269649
249581
249515
249453
249393
249336
249280
249225
249172
249120
249071
249071

DEEPWATER THETA(DEGREES TRUE)

Xi=249154

Y(ft)
-92154
-92259
-92364
-92468
-92573
-92676
-92779
-92882
-92985
-93087
-93187
-93286
-93383
-93480
-93577
-93673
-93768
-93861
-93861

Depth »

623.9
585.0
542.5
499.2
452.9
413.5
382.6
360.9
340.5
310.9
276.1
253.9
234.0
226.8
221.8
210.3
201.2
185.9
185.9

CALCULATIONS FOR RAY NO. 10

Yi=-93924 Depth=170.5

ORIGINAL RAY

X(ft)
250902
250797
250692
250588
250485
250385
250286
250189
250093
249999
249907
249818
249732
249649
249570
249493
249419
29346
249273
249203
249136
249071
249071
DEEPWATER

Depth<Depth MinDEEPWATER THETA(DEGREES TRUE)

Depth<Depth MinDEEPWATER THETA(DEGREES TRUE)

Y(ft)
-92159
-92236
-92313
-92390
-92467
-92544
-92622
-92700
-92779
-92860
-92941
-93024
-93107
-93191
-93275
-93358
-93442
-93526
-93610

-93694

-93778
-93861
-93861

Depth
636.8
602.9
565.3
511.8
468.2
424.3
385.7
364.9
361.7
347.9
330.8
314.0
294.5
273.7
255.9
238.1
227.6
223.3
218.5
208.1
199.2
185.9
185.9

THETA(DEGREES TRUE) = 346.84

CALCULATIONS FOR RAY NO. 11

CALCULATIONS FOR RAY NO. 12

CALCULATIONS FOR RAY NO. 13

CALCULATIONS FOR RAY NO. 14

Theta(Deg) Cel Ks
53.9 81.5 .988
54.0 81.3 .984
564.1 81.1 979
54.3 80.7 .972
54.6 80.0 .963
55.0 79.2 .954
55.6 78.4 946
56.2 77.8 .941
56.8 77.0 .936

- 57.6 75.7 .928
58.5 73.7 .921
59.2 72.2 917
60.0 70.6 .94
60.3 70.0 914
60.6 69.5 .913
61.1 68.5 913
61.8 67.5 .913
63.0 65.8 914
63.0 65.8 .914

= 329.20
Kr= .792 Ks= .97

Theta(Deg) Cel Ks
36.2 81.6 .989
36.3 81.4 .986
36.5 81.2 .982
36.7 80.8 974
37.1 80.3 .966
37.8 79.5 .956
38.5 78.5 947
39.1 77.9 .942
40.0 77.8 941
41.2 77.3 .937
42.3 76.6 .933
43.4 75.8 .929
64.6 74.8 .924
45.9 73.6 .920
47.0 72.3 917
48.1 71.0 915
48.7 70.1 914
49.1 69.7 913
49.6 69.2 913
50.5 68.2 913
51.6 67.3 913
53.0 65.8 914
53.0 65.8 914

= 119.78
= 26.53

CALCULATIONS FOR RAY NO. 15

Kr
1.000
1.000

.998
.996
.992
.988
.984
.981
.976
.969
.961
.955
.950
.946
941
.934
.925
914
914

Ks*Kr*H
.988
.984
977
.968
.955
.942
.931
.923
913
.899
.885
.876
.868
-865
.860
.853
844
.836
.836

H

.
00000000000

¢ POOOOOOOOOQU‘
P » P

)
OO0 ODOOOOCO

00000000
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Bo= 65.3 Bs= 104.1

Kr
1.000
.999
999
.998
997
996
994
.989
.982
974
.960
944

924

.906
.889
.873
.860
.B48
.834
.820
.806
.792
792

KS*Kr*H
.989
.985
.980
.972
.963
.952
.941
.932
.924
913
.89
.877
.855
.833
.816
.798
.786
774
.762
749

H
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INTERIM SEWAGE SLUDGE PERMIT

APPLICATION FORM

(Includes supporting dbcuments,reports and maps)







FACILITY NAME: , | . PERMIT NUMBER: - (EPATO NOWBERT — Fam Approved
' H H Tm‘r ﬂl'“/ 6“, ﬂ 0 00 g 7 %";:m u-ix-xx

Paperwork Reduction Act Notice : 3 :

Public reporting burden for this application is estimated to average 8.4 hours per application, inciuding time for reviewing instructions, searching existing dala sources, gathering and maintaining
the data needed, and completing and reviewing the collection of information. Send comments regarding the burden estimate, any other aspect of this collaction of information, or suggestions for
improving this form, including suggestions which may increase or reduce this burden, to:: Chief, Information Policy. Branch, PM-223Y, U.S. Environmental Protection Agency, 401 M Street, SwW,
Washington, DC, 204690, or Director, Office of Information and Regulatory Affairs, Office of Management and Budget, Washington, DC, 20503, - ‘

RELIM NEORMATI

1. s this facility required to have, oris it raquesﬁng,,sho-spedﬁc béllptént fimits? - .

\Aes No

YV Yes _____No

v Yes ___No

"théﬂ"’ébdvé.' uestions is yes, compl o Part2 rather than Part 1.

Intorlm Sawans Shirdne Parmit Anolication Form ... . . ..  DRAFT.— September 21,1993 . . PAGE 1 0OF 23

3
i



PERMlT NUMBER;

FACILITY NAME:
Ciu 00260

Form
OM8 Number

AmwnlExp&unuu

EPAJD NUMBER.
: (Ior clalunomy)

1. - Facliity Identification.

a. Namo of facility:
b. Facility contact.

Name:
Titde:
Phone: { )

c. Facility mailing address.
Street or P.O. Box:
City or Town:

d. Facility location.
Street or Route #:
County:

City or Town:

2. Owner/Operator Information,:
a. Are you the owner of this facility?

it no, provide the owner's:

. Indicate the type of facility:
. Publicly owned treatment works (PO
Prlvataly owned treatment works
: Federally owned treatment
Blending or treatment o
_.Surface disposal s|

-Jl*fl il I

per 365-day period of

) §no (indudmg blending):
. “Amount sold or given away in a bag or other container

for application to the land:

: Am‘dum of bulk sewage sludge shipped off site for treatment.
‘ r for salelgive-away in a bag or other container for

Amount used or disposed by another practice:
Dascribe:

a - -~ e i 2 A Bandlarn Eares

v POAET - Qontamher 21-1002

PAGE 20F 23




OMB Number

FAGILITY NAWE: PERTRONGER | [EPRiuGER Fam Aoroved
o e ' f’@ﬂm’d"“"m'ﬂ ' Aporoval Explros xx-xx-xt

4, Pollutant Concentrations. Using the table ba!ow or a separato anaohment. provide
existing data on the poliutant concentrations in sewage sludge from.this facility, - 5. Trutm f l Provlded at Your Facliity.
Provide all data for the last two years, i data lrom the last two’ years are unavallable. i T

provide the most recent data, _ C 4 S, Whlch class of pathogen reducnon does the sowage sludge meet at your JaGility?
POLLUTANT |CONCENTRATION | SAMPLE TYPE | sAMPLE DATE | DETECTION LEVEL = Class A Class B
(mg/kg dry weight) — - |- -FOR ANALYSIS T

Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Molybdenum
Nickel paroen! sollds with no uns

percent solids with unstabil solids)
Selenium cﬁon below land surfaee)

tiours)
Zine : pnon 1 (Covering active sewage sludge unit daily)
None or unknown
o d’ ‘Describe, on this form or another sheet of paper, any treatment processes used at
your facility to reduce vector attraction properties of sewage sludge:

~.'Seplember 21,1993 . . . PAGE 3 OF 23

intarlm camgﬁn Shirdna Parmit Annlleation Form




EPA ID NUMBER: mNm

FACILITY NA...2 PERMIT NUMB’EB;; S
ST oficial use only) : Appuwsxpm XX-XR-X%

6, Treaimeamt Provided at Other Facliities, |s sewagd sludge fmm your ladlily pmvlded |

Use. lnd poul Sites. Provida the following information for sach site on which
to another lacalny for tmatment dstnbuﬁon. use, or disposal? -

i sewage sludga from this facility is used or disposed:

Yes No

It yos, provide the following information for the faclity receiving the sewage sludge: - . = [ L 1T '

a. Name of facility: . _ _ . Tite: )

b. Facility contact - Name:
Tite:
Phone:  (

| pd
c. Facllity malling address. pd State: Zip:
Street or P.O. Box:

City or Town:

d. Facility location.
Street or Route #:;
County:

City or Town:

_ ign:thé certification statement belo tofer to instructions to
Land application detelmine who is an officer for purposes of this certification.) ‘

_____ Other (describe):

R | oamfy under penalty of law that this document and all attachments were prepared -

. under my direction or supervision in accordance with the system designed to assure
- ;thal-qualified personnel properly gather and evaluate the information submitted.
B'ased on my. inquiry ol the parson or, persons who managa ,the system or those,
ion i ls

: ‘Oﬂiclal Tile of Officer:
S Telaphone Number:
- ;"Date Slgned

Interim Sewaae Sludae Pormlt Application Form DRAFT—Septambor21 1993 o PAGE 4 OF 23




FACILITY Ni....E:

| AGANA

p PERMIT NUMBER: - _

Form Approved
OM8 Number
Approval Explres xx-xx-xx

1. ANl applicants must complete Sectlon A (General Information).

2.  Does this facility genérahe sewage sludge?
v Ves No
Do this faciity derive a ma

Yes \Ao

i you answered Yes to either
or Preparation of a Sewage

3.  Does this facility apply sewage sludge to the Iand?

Ll sewage sludge from this facility sent to another facility for treatment (including -
_ blendung) or plaoement in a bag or other container for sale or give-away?

No

all three, complete Socllon

urface disposal site?

i Yes, complet Section D (Surface Disposal).

a. Does sewage sludge from this fauluy meet: the pollutant coneenttauons CIass A
pathogen reduclion requirements, and one of vector auracbon ‘reduction optlons

b. 1s sewage sludge from this faulnty placed in a bag or olher conlainar for sale or

s 1Y eélf\plete:'Socllon E (Incineration).

1-8, as idontified in the instructions? _Yes , No - |

_ 6. ,All-app'l'ié;{ts'r'hust complote Section F (Other Information).
give-away? . . .Y‘?s- o _iNo ° R

Interim Sewage Studge Permit Application Form: -

" DRAFT-September 21,1993 «- -~

PAGE 50F 22




FACILITY NamE: [FERMIT NUMBER; PA 1D NUM Fom Appravod
HGANA g/mo;zwf;; 5 e o oty ket A—

A.4. Indlan Lands. Doos any generation, treatment, storaga. appllcation to land or
disposal of sewage sludge from this faclmy occur on lndlan Iands? ' Lo

Yos \/No

It yos, describe;

a topographic map is unavailable) that shows the following itams of information Map(s
should include tho area one mile beyond all pmperty boundaﬁes ofthe f

a. Location of all sewage slut
sewage sludge is generaty

b. Location of all water bodie
boundaries.

Location of all wells used f
{ A known to the applicant wi

See A#Méc W/S

lluunt Concentrations. Using the table below or a separate attachment, provide

4 e;_usting data on the pollutant concentrations in sewage sludge from this tacility.

*-Provide all data for the last two years. If data from the last two years are unavailable,
p wde the most recent data.

Sc.c /79%04»1&47[5 )

NT. 'CONCENTRATION | SAMPLE TYPE | SAMPLE DATE | DETECTION LEVEL
“ | (mg/kg dry weight) : FOR ANALYSIS

A.5. Topographic Map. Provide a topographic map or maps {or olher appropriate map(s) itk

Interim Sewage Siudge Permit Application Form

. DRAFT.— September 21, 1993

PAGE 7 OF 21




FACIIJTY NAMs . — PERMIT Nuuasf} =

[AGANA S Tf

: EPA IDNUMBER: Form Approved
- (fwolﬂdduu only) QM N

A.1. Faclilty ldontiﬂcatlon. S
o Nemeottacity: _AGANA 5@/_}_@5 715477’1{

b. Facility contact ~ Name:
Title:
Phone:

Permit Information,

| a: Facitaty-sru'ﬁoss pemmit number (i appiicabtey. _FUO0 2908 7

h b Lust, on mls form or an attachment, all other Federal, State, and local permits or
L construchon approvals received or applied for that regulate this facility's sewage
ex_managemant pracuces

(671 )

c¢. Facility mailing address.

strestor P.0. Box: _20. Box. Zﬂ/ﬁ R s - 1 Eﬁm .Nﬂmbﬂ mber: __L_ZL____&___
treet or X. ML—— State: Q-_ zp: 96232 s Enviranmen?e/ o m

City or Town: ‘

d. Facility location.
Strest or Route #;
County:

City or Town:

this facility? Yos No

e. Facility latitude:

. USGS map

Zip:
—_ Field survey p

. b ‘ Ara you the operator of this facllity? \/Yes No
...\ no, provide the operator's: '

If map used, provide datum and scale:

f. Is this facllity a Class | sludge management lacilily?

State

" publiéfif owned réatment Works {POTW)
Privately owned treatment works

- Federally owned treatment works

2 --Blending or treatment operation

- Surface disposal site

3 - Sewage sludge incinerator

Cther. If other, explain:

Date on which facillty became activefinactive: . UG /7. '

h. SIC Codes (4-digit, in descending order of prionty):
Code: 752 specily: -
Code: Specify:
Code: Specify:
Code: Specify:

Interim Sewage Sludge Permit Application Form... - . . ... . DHAFT-eSeplamberm, 199,3 oL : PAGE 6 OF 23




JETOR AN

PERMIT NUMBEH :

" "['EPA ID NUMBER; Form

. - OMB Number
) (r officis] uee only) Approval Explres e

B.1. Amount Genersted On Site.

Total dry metric tons per 365-day period generated at your lacillty

ﬁ facility for treatment, use, or disposal, provide the. Iollowing informaﬁon for each lacrlrly
from which sludge is received, If you receive sewage s!udge from more than one v
facility, attach additional pages as necessary ’

a. Name of facility:

b. Facility contact. Name:
' Tite
Phol

c. Facility mailing address.
Street or P.O. Box:
City or Town:

d. Facility location.
Street or Route #:
County:

City or Town: . State

B.2. Amount Recelved from Off Site. If your facility receives SGWage sl udge s

3. Treatrnent Provided at Your Faclilty.

a. - Whic class of pathogen reduction is achieved for the sewage sludge at your
fadlrty?

Class B Neither or unknown

A ClaeeA |

b, Describe, on this form or another sheet of paper, any treatment processes used at
Y your facilily to reduce athogens in sewage sludge:
)Iapsﬁ'

. Option 4 (Sf:eciﬁc oxygen uptake rate for gerobically digested
“sludge)
. Option 5 (Asrobic processes plus raised temperature)
= Option 6 (Raise pH to 12 and retain at 11.5)
% - Option 7 (75 percent solids with no unstabilized solrds)
ids with unstabilized solids

.

et i ~ Chidma Bavemlt Annlicatian Fnrm

" DRAFT = Seplember 21,1993 .

PAGE 8 OF 23




FACILITY NAM...

_ﬁg‘ﬁw <7/

Form Approved
OMB Number
Apgproval Exples xX-XX-xx

e. Describe, on this form or another sheet of paper, any other sewafje sludge
trea} ont (in uding blendng) actwmes not ndenuﬂed In (a) (d) abo ig:

» ‘__ngi on this form or an attachment, the recsiving facility's NPDES permit number,
\_Nall as the numbers of all other Federal, State, and local permits that regulate
- the,recsiving facllity's sewage sludge management practices:

a. Total dry metric tons per
that is applied to the land:

b. Is sewage sludge subject
or give-away?
- Yes .

Strest or P.O. Box:

City or Town:

Interim Sewage Sludge Permit Application Form™. ™ 7 =,

PAGE 9 OF 23




FACILITY NA.

STY

B.6. Shipment Off Site for Treatment or for Sale or Glve-Away.

a. Name of receiving facility:

" | EPA ID NUMBER: Fom Approved.
.| Hor official uee only) Approval Exphes xx-xx-xt

b. Facility contact. ~ Name:

Tite: N e i i

Phoné:_ { )

c. Facility mailing address.
Street or P.O. Box:

City or Town:

d. Total dry metric tons per
facility:

o. List, on this form or an a
as well as the numbers ol
the recelving facility’s sewag

. vDefispﬁbe; on this form or another sheet of paper, any treatment procasses usgd’at

ﬁ,_e:.‘fe'égmﬁg" facliity to reduce pathogens in sewage siudge:

1 (Minimum 38 percent reduction in volatile solids)
ption 2 {Anaerobic process, with bench-scale demonstration)
_ Option 3 (Aerobic process, with bench-scale demonstration)

4 dbes n this form or ario
ding) activities not identified in (f) or (g) above:

Interim Sswage Siudge Permit Application Form

. DRAFT— Seplember 21, 1993 .~ , PAGE 10 OF 23




FACILITY NAME: PERMIT NUMBER: éPA' ID NUMBER: Forn Approved
,qqﬂ NA 5T/0 200 7 .| or oficial use only) m”?pbaxx-u-n

40 CFR 503.12(g).

container for sale or give-away?

given away.

L It you answersdyes to (), (g} or (), attach  copy of any Infor ation you provlde ‘
recelving facility to comply with the *notice and necessary mlormauon requlremem o |-

j.  Does the receiving facility place sewage sludge irom your lauhly ln a bag or other _

Yes

It yes, provide a copy of all labels or notices Ihal accompany the product being: sold,or |

Intarim Sawana Slidas Parmit Annllcatlon Foriﬁ

Septembor 21, 1,993

PAGE 11 OF 23




FACILITY., .4E:

AGQANK

STP

EPA 1D NUMBER:
{for om(gld Uee only)

Form Approved
OMB Number

B.7. Land Application of Bulk Sewage Sludge.

a. Total dry metric tons per 366-day period of sewage slud app
application sites:

expressed as percent dry weight or mg/kg dry weight;

Ammonium nitrogen:
Nitrate nitrogen:
Total Kjeldahl nitroge:

c. Do you identify alltand

Yes

If no, submit a copy of the land appllcaﬁoi\.pvlan ‘w_:ith |hIs
instructions). :

B8, Surfaoo Dlspoul.

b. Nitrogen content in the sewage sludge that is appilad"to the land in bullcform, .-}

. : Site location,

a. _ Total dry metric tons o! sewage sludge from your faallty
:-,"disposal sites per 365-day period:

b, Do_,you own or operate all sudaca disposal
. - for disposal?

.- VYes

" Itno, answer B.8.c - BB,
%" oparata. If you sen

S ———

Approval Expkes ax-xx-xx »

on all surface

8 to which you send sewage siudge

No

r each surface disposal site that you do not own or
age sludge to more than one such surface disposal sito,

Jes as necessary.

B Strest or Route #:

County

- “numbers of all other Faderal, State, and local permits that regulate sewage sludge
., disposal at the site:

 Interim Sewage Sludge Permit Application Form

DRAFT__—- Septamber 21 1 93

PAGE 12 OF 23




FACILITY NaiE:

Form Approved
OMB Number
Approval Expires xt-xx-xt

"EPA D NUMBER:

B.9. Incineration.

incinerators per 365-day period:

a. Total dry metric tons of sewage sludge fmm your fadllty ﬁred in all sewage's Adge :

b. Do you own or operate all sewage sludge indnemtors in whlch sawa""‘ 5
your facility is fired? . L .
Yes No

Con

e. Incinerator mailing addre
Street or P.O. Box:

City or Town: )

{. Incinerator location.
Street or Route #:;
County:

City or Town;

B.10. Dlspoul ln a Munlelpal Solld Wastes Landflll. Provide the following information for
" each.municipal solid waste landfill on which sewage sludge from your facility is

* placed. It sowage sludge is placed on more than one municipal solid waste fandjill,

. anaeh additional pages as nacessary.

a Name of landfill;

. Landﬁll contact.  Name: L
Title: “Dircetel
Phone: (G7/ ) efle-3/3/

Contactis: _\~~ Landfill owner \~" Landiill operator

Mailing address for municipal solid waste landfil

B ‘If_sohd waste landﬁll per 365-day period:

= -_Lis_g ,‘qn this form or an anachm.en!. the numbers of all other Federal, State, and

Jype of Pormit:

ther the sewage slidge
eols. applicable requirements for dlsposal of sewage sludge in a municipal solid
+'waste landfill (e.g., results of paint filter liquids test and TCLP test).

h Do@é_ the municipal solid waste landfill comply with applicable criteria set forth in
" "-40.CFR Part 2587

_ Yes No

Interim Sewage Sludae Permit Application Forin -

" DRAFT == September 21,.1993.

PAGE 13 OF 23




FACILITY NA..._t * [EPA 1D NUMBER: Form Avproved
,46’ /q/\/ f73 5[’ f . lfor officlal use only) Mm o
T

C.1. {identification of Lsnd Application Site.,

C.4. Site Type. Identily the type of land application site from among the following:

8. Site name or number: —_ Agriculural land Reclamation site .
- Forest . Lawn or home garden
b. Site location. : T e - Public contact site __ Other. Ifother, spe€ily:
Street or Route #:; — . R ST SN
County: L
City or Town:

Latitude:

C.2. Owner Information,

a, Areyou the ownerof th

. alation?
b. If no, provide the followin

Name:
Phone: ( )

‘Street or P.O. Box: / P

Pharfe: ' ( )
Street or P.O. Box:
City or Town: . . State; __

_p:

Itefiih Sewage Sludge Permit Application Form - - - -. DRAFT — September 21, 1993 - PAGE 14 OF 23




EPAD NUMBER; : it
{’N’ ‘official uee only) Approval Explres xx-Xx-xx

FACILITY N»._ &8 : PERMIT NUMBER:

AGaNh STP GU20300 J’Z -

C.6. Voctor Atracilon Reduction.

Ara any vector atiraction reduction requirements met when sewage sludge 18 applned to
the land application sita?

Yes bNo

It yos, answer C.6.a and C.6.b:
a. Indicate which vector attraction reduction oﬁfioﬁ.,js met:. R

Option 9 (Injection below land surlace)
——. Option 10 (Incorporation into soit within 6 hours)

‘b, Describe, on this form or another sheet of paper, any treatmant rocesses used at
the land application site

C.7. Ground-Water Monltoring.

Interim Sewage Sludge Permit Application Form. .. . .. ... DRAFT - September 21, 1993 . _ ' PAGE 15 OF 23




FACILITY NAWE:

LKor? ST/

PERMIT NUMBERI

- .[ePATD NUMBER: Fom
. |:(for official use only) Approval Expires sx-xx-xx

C.8. Cumulative Loadings and Remalning Allotmants.
sludge subject to CPLRs will be applied, to-ascertain whether bulk sewago sludge
subject to CPLRAs.has been applied to this sito on or since.July 20, 1993?

Yos No

It ng, sewage sludge subject to CPLRs may gol be applied to ni _
If yes, continue on to the next question, : .

b. - Based upon this inquiry, has:bul wa'gazgludgévsubje'ct?

this site since July 20, 1993

Yeos

If 0o, skip the rest of this s
It yas, answer questions C;

c. Site size, in hectares.

d. Dry metric tons of sewagé sludge per hectare fro

a. Have you contacted the permitting authority in the State wh_efa the bulk ‘s,'e__wage L

' as necessary

E Name'o[ facility:

» ffArseniu -
‘Cadmium

yGur taciity épplied to this sle,  Chromium

, valde the following information lor every facility g than yburs that is sending, or

Interim Sewaae Sludae Parmit Anplication Form- — - =

~DRAFT-= September 21, 1993 -+

" PAGE 16 OF 23




FACILITY Nhw:é!

HGHAN B ST

U af g

[PERMIT NUMBER:

| ttor omicial ues anly)

‘EPA ID NUMBER:

OMB Number

Approval Expres xu-xx-xt

a. Site name or number:

D.1. Site information, Provide the following information for mavsu‘rf’aogjcﬁs»pos‘élnsl’te_:-'1 _

If no, provide the following information:
Name of owner: ,
Facility contact. - Nam.

Tide

b. Are you the owner of this surface disposal site? = ____ Yes __ No..

~ Phon

Owner malling address.
Strest or P.O, Box:

City or Town:

c. Are you the operator of this'surface disposal site? i

It no, provide the following information:
Name of operator:

Facility contact.

i

City or Town:

St ___ Zp

Interim Sewage Sludge Permit Application Form -~ -

PAGE 170F 23

|



FACIITY Rl L To NUMBER Form Aporoved
A7 772 Cypo00 BT kR -

D.2. Information on Active Sewage Sludgs Units, ~ . .

a. Unit name or number:

365-day period: :

¢c. Does the active sewage sludge unit have afll_'rier witha ﬁ\ini‘rhdm"ﬁydrauﬁé_ o
: Yes. . .. ..._.No

conductivity-of 1 x 107 cm/sec?

U m————

It yas, describe the liner (or attach a descripﬁon)ﬁ

describe the method use:

(it loss thari 150 ﬁtefeﬁ from the

1 D3, . 'Aa":ow;ués’ludgc from Other Facliltles. Is sewage sludge sent to this active &

: i A P lf ] "rﬁ;‘dem following information for each such facility.
b. Total dry metric tons of sewage sludge placed on the active sewage sludge unit per |- Y%, provics tho Tolowing aton such facity

| ‘sludge unit from any faciliies other than your facility?

Yeos No

——

_ awage sludge is sent
o th]s active sawage sl_udga unit from more than one § cility, attach additional

" pagés ds necossary.

a, Name of facilty:
b. ‘Faciliy contact.

Name:
Tite: .

—-—
~

S permit number, as well as
its that regulate the facility’s

S PR

e _Which class of pathogen reduction is achieved before sewage‘sludge leaves the
T ‘other facility?

Interim Sewage Sludge Permit Application Form

. DRAFT < Saptémber 21,1993

PAGE 18 OF 23




- [€PA 1D NUMBER: Fom

"FACIUTY Ni. & ITNUMBEH: — - i Aoproved
_@ﬂ/ﬁ/ﬁ 5’0 ' 5” f7 i L g:;.‘.pwomclﬂ:lpunly} : mg'pm:a-n-n

g. Which vector attraction reduction option Is achigved beforo s‘ewagg iidge leaves
the other facility? O

" DS. g,ouhd-ﬁalef Monltorlnq.

q_; ls qmund-water monitoring currently conducted at this active sewage slugd@ unit, or

~——— Optlon 1 (Minimum 38 percent reduction in volatle sollds) -are ground-walor monitoring data otherwise available for this active séiwage sludge

Option 2 (Anaerobic process, with bench-scalo demonstration) :

NN unit ?
_____ Option 3 (Aerobic process, with bench-scale demonstration) . Yos No
____ Option 4 (Specific oxygen uptake rato for aerobu:ally dsgasted _ .
sludge) e '_ | = R If yes provide a copy of avallable ground-water mehitoring data. Also provide a

_____ Option 5 (Aerobic procosses plus raised mmperature)

____ Option 6 (Raise pH to 12 and retain at 11.5)

_____ Option 7 (75 percent solids with no unstabllized sollds)

______ Option 8 (90 percent solids with unslabilizad solids) - : -
___Noneorunknown S SR —

'v writvm descnpﬁon of the well [ocations, the oximate depth to ground water, and
s lhe gmund-wauar monitoring procedura sed to obtain these data.

h. Describe, on this form or another sheet of paper, any tmarmant processes used at
the other facility to reduce vector attraction properhes of sewage sludge:; :

i. Describe, on this form or ]
treatment activities perform)
above:

" Ityes, submit a copy of the certification with this permit application.

D.4. Vector Attraction Reductlon.

D 6 SIIe-Speclﬂc leltl. Are you seeking site-spacific permit limits for the sewage sludge
placed on the active sawage sludge unit? -

a. Which vector attraction recuction option, i /is motwhen sewage f§lud’ge‘ is‘ i

application.

interiny Sewage Siudys Permit Application Form il ,DHAET-ﬁ»sap;émber 21,- ibsa A ' PAGE 19 OF 23




FACILITY NA. . [eE

GANA. 5/’/ __ aa 7 R

| EPA 1D NUMBER: | FomAoprove
Approval Expires ot-xx-xx

E.1. Incinerator identification. Provide the following informanon for Ihe sewage sludge
incinerator: '

a. Incinerator name or number:

if no, provide the following information:
Name of owner:
Facility contact. Name
Tid
Phone

Owner mailing address.
Street or P.O. Box:
City or Town:

c. Are you the operator of thi:

If no, provide the following information:
Name of operator: v R A
Facility contact. =~ Name: : i

State: " Aipr

City or Town:

‘ State: _ "'Zip:

' E.3 .‘Borylllum NESHAP,
b. Are you the owner of this sewage sludge incinerator? -~ _-__ Yes - ___. ;No’ : v

; B2, Amoum Fired. Dry metric tons per 365-day period of sewage siudge fired in

'_sewage sludge incinerator:

‘ ‘;,ﬂ- Is the .sewage sludge fired in this incineral beryllium-oonuning waste,” as
defined in the instructions?

Yos No

JE4. Morcury.NESHAP.

‘a. How is comphance with the mercury NESHAP being demonstratad?

# 'y .+ Acomplete report of stack testing and documentation of ongoing incinerator
- operating parameters indicating that the incinerator has met, and will
" continue to meet, the mercury NESHAP emissioh rate limit,

‘- Copies of mercury emission rate tests for the two most recent years in
which testing was conducted,

Ikiterim Sewage Sludge Permit Application Form

- DRAFT — September 21, 1993 -
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FACILITY h, .4E: PERMIT NUMBER: . :"..E-P‘A D NUMBERT Fom Approved
HGang ST "Gl Q_;waf 7 || v oty .

c. |f sewage sludge sampling Is used to demonstrate eompllgihoe. submit a oompl"e‘te
report of sewage sludge sampling and documentation of ongoing incinerator .
operating parameters indicating that the Incinerator has met, and will continue to

E.5. Dispersion Factor.

a. Dispersion factor, in micrograms/cubic meter per gram/second: )

meet, the mercury NESHAP emission rate fimit. -~~~ . .

| Es. vOpo,__rntIonal Standard for Total Hydrocarbons (FAC).

b. Name and type of dispersion model:

c. Submit a copy of the modeling results and suppomng documenmon wnh thls
application. :

E.8. Control Efficlency.

a. Control efficiency, in hun
Arsenic:
Cadmium:
Chromium:

c.
iGized bed with wet scrubber

luidized bed with wet scrubber and wet electrostauc precipltator

Other types with wet scrubber :

- Other types with wet scrubber and wet electrostaﬁc pradpnator

. g d:.v Il Equation 6 was used, provide the following:

' _’Deéi'm_al fraction of hexavalent chromium concentration to total chromium
‘concentration in stack exit gas:

. :Subm:l results of incinerator stack tests for hexavalent and
o concenlratlons. including date(s) of test, with this appli

Raw value for THC concentration in stGck emissions, in ppm:
-Moisture content in stack gas, ipflercent:

Oxygen concentration in sjack gas, In percent:

‘Corrected value for THEC concentration in stack emissions, in ppm:

P

: n such as testing date{s), a
.f"descﬁptlon of hamperatum measurement and data recording and handling systems,
= "rand a descriphon of how such combustion temperature data have been averaged.

. -@Seyvage sl_udge feed rate, in dry metric tons/day:

»::?_rate was calculal ed

Iiterlin Sewage Sludge Permit Application Form
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FACIUTY NswmE: PERMITNUMBER: . _ .. .. | - [cPa D NUMBER: Fomn Approved

/46-”/\/” 57’/& @/&Qgﬂéﬁ7 : - flor f_”””" use only) Approval Exphree xx-xx-xx

d. Incinarator stack helght, in meters:

Indicate whether value submitted is: L
—— Actual stack height' Creditable stack helght

e. Submit, with this application, information doeumenung the: operatlng parameters for
the alr poliution control davice(s) used for Ihis sewage sludge Incinerator

£.10. Monitoring Equlpmem. List the equipment In place to monitor !he fellowing
: parameters: ; :

Total hydrocarbons:
Percent oxygen:

Moisture content:
Combustion temperature:
Other:

o0 oTp

E.11. Alr Pollution Control Equlp
control equipment used with

interim Sewaae Sludae Permit Application Form . -~ -DRAFT — September 21, 1993 | PAGE 22 OF 23




OMB Number

S7/°

FACILITY hnME: PERMITNUMBER: o, .. | . - [EPAIDNUMBER: » Fom Aoproved

(74 f & : onl Approval Expires xt-xx-xx

Read and submit the following eonlﬂcatloﬁ‘sialemont with lhh appljéeliop. ::"

Refer to the Instructions to determine who Is an officer for purposes of this éeﬂlﬂcéllon. . ‘

1 cortify under penalty’ of law that thxs document and all anachments were pre upder my direction or supervision in accordance with the
system designed to assure that qualified: personnel preperly gathe nd evalua_te the information submitted. Based on my inquiry of the
poerson or persons who manage the system or those: persons directly: IeSponsible for galhedng the information, the information is, to the best
of my knowledge and belief, true, accurate. and complete. 1 am aware thal lhere are significant penaltios for submitting false information,

: including the posslbnlny of fine and imprisonment for knowing wolahons

Date Signed:

Intarim Sewaaa Sludaa Permit Anplication Form 7 " DRAFT < September 21,1993

PAGE 23 OF 23




Apr=12-88 06:44pm  From-MONTGOMERY WATSON LABORATORIES 6265686324 T-802 P.01/25 F-~287

. ey m v,
v " QPuanterra
i Environmenral
an e — Services
S, CARMIN 209
Santa Ana, California 92705 = SO &0/

714 258-8610 Telephone
714 258-0921 Fax

February 21, 1998

QUANTERRA INCORPORATED PROJECT NUMBER: E9B120150
- PO/CONTRACT: 51801, P.O, # 99-0169

Montgomery Watson Laboratories
355 E. Walnut Street
Pasadena, CA 91101

Dear Ms. Martha Frost:

This report contains the analytical results for one sample received under chain of custody by
Quanterra Incorporated on February 11, 1999, ' '

The case narrative is an integral part of this report.
Preliminary results were sent via facsimile on Febrary 21, 1999,
If you have any questions, please feel free to call me at (714) 258-8610.

1

Sincerely,

MO00.

Keith Aleckson
Project Manager
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Apr-12-88 08:45pm  From-MONTGOMERY WATSON LABORATORIES 6265688324 . T-802 P.03/25 F-287

CASE NARRATIVE

QUANTERRA INCORPORATED PROJECT NUMBER ESB120150

All applicable internal quality control analyses including calibrations and calibration
verifications, calibration (instrument) and method blanks, laboratory control samples (LCs),
matrix spikes (MS) and matrix spike duplicates (MSD), and other QC met method-specified
acceptance criteria. There were no anomalies associated with this sample lot.



Apr-12-88 08:45pm Frdm—MONTGOLERY WATSON LABORATORIES - 6266686324 T-802 P.D4/25 F-287

Quanterra Environmental Services - Western Region
Quality Control Definitions

A set of up to 20 field samples plus associated laboratory QC
samples that are similar in composition (matrix) and that are
processed within the same time period with the same reagent
and standard lots.
: Consist of a pair of LCSs analyzed within the same QC batch
Duplicate Control Sample to monitor precision and accuracy independent of sample
(DCsS) matrix effects: This QC is performed only if required by
: | client or when insufficient sample is available to perform
b _ . MS/MSD,

QCBatch

A second aliquot of an environmental sample, faken from the
same sample container when possible, that is processed ’
' independently with the first sample aliquot. The results are
Duplicate Sample (DU) - used 10 assess the effect of the sample matrix on the precision
. L of the analytical process. The precision estimated using this
sample is not necessarily representative of the precision for
other samples in the batch, o '
A volume of reagent water for aqueous samples or a
- - contaminant-free solid matrix (Ottawa sand) for soil and
Laboratory Conirol Sample sediment samples which is spiked with known amounts of
(LCS) Tepresentative target analytes and required surrogates, An -
LCS is carried through the entire analytical process and is
used to monitor the accuracy of the analytical process
independent of potential matrix effects,
A field sample fortified with known quantities of target
analytes that are also added to the LCS, Matrix spike
Matrix Spike and Matrix Spike | duplicate is a second matrix spike sample. MSs/MSDs are 7
Duplicate (MS/MSD) carried through the entire analytical process and are used to
' ‘determine sample matrix effect on accuracy of the
measurement system. The accuracy and precision estimated
using MS/MSD is only representative of the precision of the
sample that was spiked.
A sample composed of all the reagents (in the same
quantities) in reagent water carried through the entire
Method Blank (MB) analytical process. The method blank is used to monitor the
o : level of contamination introduced during sample preparation
steps.
Organic constituents not expected to be detected in
environmental media and are added to every sample and QcC

Surrogate Spike at a known concentration. Surrogates are used to determine
L : the efficiency of the sample preparation and the analytical
L Pprocess.

Source: Quanterra® Quality Control Program, Policy QA-003, Rev. 0, 8/19/96.



Apr=12-38 06:45pm  From-MONTGOMERY WATSON LABORATORIES 6265686324 T-802 P.05/25 F-287

QUANTERRA INCORPORATED - SANTA ANA
PROJECT RECEIPT CHECKLIST

Project #: ____[ZABI0IGD pate: ___ 12fqq

Client Name: Project Name:___ li¢cef . 2R
Received by: » Date/Time Received: 2}y | Lo
Delivered by :J€lient ~ [JAirborne [JFed Ex  [JDHL OUitra-Ex  [JRey B.

OEdmund [QUPS CJATD OOther

u.'wo.gggegeeeess::qqewaieﬁiiﬁviiiilﬁﬂ"l'lQ'.Q'"!'.."'.t'.l.vllt"..""'.l.DQQ.Q....Q..,Q.Q.Q..

Initial / Date

Custody Seal Status: @ﬁt/act [OBroken CINone cveececrrvnscrrennnnnnns M H'Z/ :

Custody Seal #(s): Seal #.

Sample Container(s): (JGuanterra (OClient ON/A ey tetacnravaneisirans o
Temperature(s) (COOLER/BLANK) in °C: . & (CORRECTED TEMP).. °
Thermometer Used : IR (Infra-red) CIDigital (Probe) .......c.coeeerierieieesisiinsnnnn, T
Samples: Efﬂt ct (Broken = [JOther ' '

Anomalies: r:LNo) [Yes (See Anoms) _ . . o
Labeled BY ..coeveccriiiniiierrienieececnreeesvens Veiereransns revrerenas ervertratserraneannas eremanerees |

Labeling checked by .................... T Ty P OO A eersersaresnes ceereesranare ceveorenns

Short-Hold Notification: (JpH [(OWet Chem [Metals (Filter/Pres) CJN/A ......... ’
Rush Notification :  [JN/A [JExtractions [JLUFT  [JWet Chem OMetals

_ {IMS/Voa " OMS/SVoa [JGC/Voa [JGC/SVoa ,
Outside Analysis(es) (Test/Lab/Date Sent Out) : '

TR . gledh & WShe N

fqva{ . vevesmenvee

“**°"""°** LEAVE NO BLANK SPACES ; USE N/A ®**%rereve
sFraction ’ ‘ pH

VOAh ' - N/A
Leerl |l & B Aj/t

hHCI  £H2S04 - pa:Sodium Hydroxide zona: Sedium Hydroxide + Zine Acelate nHNQ3 - /EHNO3 field filtered

* Number VOA's w/ air bubbles present n:HNO3 Lab filtered
LOGGED BY/DATE: 1% REVIEWED BY/DATE: alf
COOR388 - PRC Ver 3 110698

000006



Apr-12-89 0B:48pm  From-MONTGOMERY WATSON LABORATORIES 6265886324 T-802 P.06/25 F-287

Precis

A Quuritersg Lredir,

Laboratory/Client Sample Cross-Reference

Lab Sample ID  Client Sample ID  pate Matrix

E9B120150-007 990211001 AGANA SEWAGE CAKE 02/09/99  Solid

0000077
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— [
PQ K@gls - Analytical Data Report
‘Client:  MONTGOMERY LABORATORIES

GC/MS Volatiles

000008



Apr-12-89 06:48pm  From=MONTGOMERY WATSON LABORATORIES 6265686324 T-802 P.08/25 F-287

F) VéCiS o | | | ‘Analytical.Data Report

o Quunterns Prodiss..

Client: MONTGOMERY LABORATORIES

Client Sample ID: 990211001 AGANA SEWAGE CAKE
Lab Sample ID: - E9B120150-001

Volatile Organics, GC/MS (82608B)

Batch: 9046296 | - TCLP Leachate / Purge-and-Trap
Matrix: - Solid ' Date Sampled: 02/09/99
Units: ma/L Method: 8260B ~ Date Prepared: 02/18/99
Dil. Factor: 25 Preparation: 1311/5030B Date Analyzed: 02/18/99
Analyte , Result RL Qualifier

Benzene ' ND 16

2-Butanons _ ND - 78

Carbon tetrachloride : ND ° 16

Chlorobenzene - : ND 5 16

Chloroform * ND. 16

1,2-Dichloroethane ND , 16

1,1-Dichloroethene ND 16

Tetrachlorosthene ND 16

Trichloroethene ND 16

Vinyl chloride v ND 16

Surrogate o % Rec. Acceptance Limit Qualifler
4-Bromofluorobenzene - 111 60-140

,2-Dichlorosthane-d4 118 60-140

Foluene-d8 - 109 ' 60-140

000009
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Precis

A Quonirs P | Analytical Data Report
lient: MONTGOMERY LABORATORIES ‘

- GC/MS Semivolatiles

000010



Apr=12-83 06:47pm  From-MONTGOMERY WATSON LABORATORIES 6265686324

Precis

d Qu.:_ntmv Prodier..

T-802 P.10/25 F-287

Anralytical' Data Report

Client: MONTGOMERY LABORATORIES

Client Sample ID: 990211001 AGANA SEWAGE CAKE

Lab Sample ID: E9B120150-001

Batch: 9046301
Matrix: Solid:
Units: mg/l
Dil. Factor: 1

Method: 8270C _
Preparation: 1311/3510C

Base/Neutrals and Acids (8270C)
TCLP Leachate / Sep Funnel Extraction

Date Sampled: 02/09/99
Date Prepared: 02/16/99
Date Analyzed: 02/1 7/99

Analyte Result -~ RL Qualifier
m-Cresol & p-Cresol 069 0.10
1,4-Dichiorobenzene ND 0.050
2,4-Dinitrotoluene ND <" 0,050
Hexachlorobenzene ND - ' 0.050
Hexachlorobutadiene ND "~ 0.050
Hexachloroethane ND ' 0,050
‘0-Cresol ND 0.050

- Nitrobenzene ND 0.050
Pentachlorophenol ND ‘ 0.25
Pyridine _ ND 0.25
2,4,5-Trichlorophenol ND 0.050
2,4,6-Trichlorophenol ND 0.050
Surrogate - % Rec.  Acceptance Limit Qualifier
<-Fluorobiphenyl 82 - 20-125
2-Fluorophenol 79 © . 20-125
Nitrobenzene-d5 9% . 20125
Phenol-d5 - S 75 10-125
Terphenyl-d14 85 10-125
2,4,6-Tribromophenol 96 10-125

000014



Apr=12-88 UE:47;m From=-MONTGOMERY WATSUN LABORATORIES 6265688324 - T-802 P.H/ZS F-287
NJ':'e‘C:lS Analytical Data Report
Client: ~ MONTGOMERY LABORATORIES |

- Metals

000012
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.F? rég AY | | Analytical Data Report

Client: MONTGOMERY LABORATORIES

Client Sample ID: 990211001 AGANA SEWAGE CAKE
Lab Sample ID: ESB120150-001

- Inductively Coupled Plasma (601 0B)

TCLP Leachate / Acid Digestion
Batch: 9047310

Matrix: Solid ' v Date Sampled: 02/09/99
"~ Units: mg/L Method: 6010B Date Prepared: 02/16/99
v Preparation: 1311/3010A Date Analyzed: 02/17/99
Analyte Result RL  Dil. Factor  Qualifier ‘
Arsenic ND 050 1
Barium ND 10.0 1
Cadmium ND 0.10 1
Chromium ND 0.50 1
Lead ND 0.50 1
Selenium ND 0.25 1
Silver ND 0.50 1

Client Sample ID: 990211001 AGANA SEWAGE CAKE
.ab Sample ID: E9B120150-001 '

Mercury (7470A, Cold Vapor) - Liquid

' ‘ TCLP Leachate / Mercury Preparation =
Batch: 9047242 S

Matrix;  Solid B Date Sampled: 02/09/99

Units: mg/L Method: 7T470A Date Prepared: 02/16/99
= Preparation: 1311/7470A Date Analyzed: 02/17/99

Analyte . Result RL  Dil. Factor  Qualifier

Mercury ND 0.0020 1

000013
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Precis

A Qv Podel .

6265686324

T-802 P.13/258 F-287

Quality Control Reports

Quality Control Batch Assignment Report

Lab Sample ID Matrix
Metals

593120150-001 SOLID
E9B120150-001

Method

6010B
7470A

GC/MS Semivolatiles -

E9B120150-001 SOLID

GC/MS Volatiles

F9B120150-001 SOLID

8270C

82608

Batch ID  MS Run Number

9047310
9047242

9046301

9046296

000014

9047141
9047091

9047130

9047102



Apr=12-89 06:47pm  From-MONTGOMERY WATSON LABORATORIES 6265886324 T-802 P.14/25 F-287

Precis

A o Quality Control Reports

GC/MS Volatiles

000015
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| P réCiS o Quality Control Reports

K] Qnamcna Prodisi

Batch ID: 9046296
Volatile Organics, GC/MS (8260B)

Method Blank
Lab Sample ID: E9B150000-2958

Matrix: Solid

Units: mg/L .

Analyte Result RL Qual. Date Analyzed
Benzene ND 16 02/17/99
2-Butanone , ND - 78 _ 02/17/99
Carbon tetrachloride - ND 16 ~ 02/17/99
Chiorobenzene : ND 16 v 02/17/99
Chloroform N ND . 16 - -02/17/99
~1,2-Dichloroethane - ND 16 o 02/17/99

- 1,2-Dichloroethens  © = ND v ‘16 ‘ 102/17/99

Tetrachioroethene ‘ ND 16 - 02/17/99
Trichloroethene ND 16 02/17/99
Vinyi chloride g ND 16 02/17/99

Surrogate . % Ree. Acceptance Limit  Qualifier
4-Bromofluorobenzene 113 60-140

1,2-Dichloroethane-d 120 60-140

roluene-ds8 ' ’ 11 60-140

////////////////////1//////////////1///////////1////////////////////////////1//////1//////////////////////////////////////////‘/)/////////////////////1///////////////////////////////////////I/ o

000018
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A CQupinterta Produge

P 1’€CZS . Quality Control Reports

'Batch ID: 9046296
Volatile Organics, GC/MS (8260B)
L. R N

M

Laboratory Control Sample
Lab Sample ID: E9B150000-296C

Matrb: Solid
Units: mg/L

Spike : : ’
Analyte o : Amount Result % Rec. QC Limits Qual.
Benzene 0.250 ND a3 60-140
2-Butanone - 0250 ND 117 50-150
Carbon tetrachloride ~0.250 ND 90 60-140
Chiorobenzene =~ ' 0250 - " 'ND B -3 60-140
Chloroform 0250 - ND 92 60-140
1,2-Dichloroethane 0250 - 'ND 95 60-140
1,1-Dichloroethens = ) 0250 - ND 83 60-140
Tetrachloroethene 0.250 " ND 82 60-140
Trichloroethene . 0250 ° - “ND - 90 60-140
Vinyl chloride 0.250 "~ ND .68 50-150
Surrogate : .
4~-Bromofluorobenzene v 0250  0.268 107 60-140
1,2-Dichioroethane-d4 0.250 0.282 113 60-140
Toluene-d8 0.250 0.272 109 60-140

I/////I//Ill//I/l////lI////I//l/l/Il///I/lI/I/III/II/////IIIl///////l/I//l///l/////I/IIII/II//////IIIll/I!//IIII/III/lI///I//////I/I//I///Illl///Il/I/I/I/I////II/I/I/I/I///I//////////lll//llll
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Apr=12-89 06:480m  From=MONTROMERY WATSON LABORATORIES 5265686324 T-802 P.17/25 F-287

A Quantereg Povug ..

F) yéCiS | Quality Control Reports

‘Batch ID: 9046296
Volatile Organics, GC/MS (8260B)

Matrix Spike / Matrix Spike Duplicate
Lab Sample ID E9B120150-001S

- Matrix;: Solid :
Units: mg/L

Sample Spike _Result % Rec. Control Qualifier
Analyte | Result Amount MS™ WMSD WS MsD Limits RpD MS  MSD
Benzene ND 0250 0222 0226 8 9 60-140 1.7
2-Butanone ND 0250 0.594 0608 79 85 50-150 2.2
Carbon tetrachlioride ND 0260 0210 0226 84 91 60140 7.4
* Chiorobenzene ND 0250 0223 0.223 89 89  60-140 013
- Chloroform ND 0.250 0227 0230 91 92 - 60-140 ' 1.3
~ 1,2-Dichloroethane ND 0250 0237 023 95 94 60-140 067
1,1-Dichloroethene ND 0250 0187 0199 75 80 60-140 6.0
Tetrachloroethene ND 0250 0.193 0.201 77 80 60-140 4.0
Trichloroethene ND 0250 0216 0226 86 90  60-140 4.5
Vinyl chloride ND 0250 0148 0.147 59 59 50-150 0.61
Surrogate

4-Bromofluorobenzene 0.28 0.250 0.284 0.2_84 A1 13 113 60-140
1,2-Dichloroethane-d4 0.29 0.250 0318 0.330 127 132 60-140
Toluene-ds 0.27 0.250 0.274 0.265 109 106 60-140

//I/III/I/III/l//ll///////II//I/III//II/I///I/lll/I/////IIIIII/I/IIlllll/l//I///I/I/l//l/II//Ill//II//Il/lIIIII///I/I/I/l///II/I/I/I/I/l//ll////lIll/////l/l/l//I/I/lll/l//l////Ill/llll/lll///l .
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Apr-12-88 06:48pm  From-MONTGOMERY WATSON LABORATORIES 6265686324 - T-902 P.18/25 F-287

Preécis

A Qynrerm Paylir ) Qual lty contrO' Re ports

GC/MS Semivolatiles
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Aer=12-88 08:48pm  From=MONTGOMERY WATSON LABORATORIES 6265686324 T-802 P.19/25 F-287 .

A Quovierma Prafis ..

P VéCiS | ~ Quality Control Reports

Batch ID: 9046301
Base/Neutrals and Acids (8270C)

Method Blank

Lab Sample ID: ESB150000-3038

Matrix: Solid

Units: mg/L

Analyte Result RL Qual. Date Analyzed
m-Cresol & p-Cresol ND 0.10 02/17/99
1.4-Dichlorobenzene ND - 0.050 : 02/17/99
2,4-Dinitrotoluene ND 0.0s0 02/17/99
Hexachlorobenzene ND - 0.050 - L 02/17/99
Hexachlorobutadiene ND - 0.050° . 02/17/99
Hexachloroethane ND 0.050 . 02/17/98
o-Cresol ND - 0.050 _ 02/17/29
Nitrobenzene ’ ND 0.050 : - 02117/99
Pentachlorophenol ND 0.25 02/17/99
Pyridine ND 0.25 02/17/99
2,4,5-Trichlorophenol ND - 0.050 02/17/29
2,4,6-Trichlorophenol ND 0.050 - 02/17/99
Surrogate % Rec. Acceptance Limit  Qualifier
2-Fluorobiphenyl 78 20-125

2-Fluorophenol 71 20-125

Nitrobenzene-d5 78 20-125

Phenol-d5 § R -1 ¢ 10+125

Terphenyi-d14 86 10-125

2,4,6-Tribromophenol 96 - 10125

TR I i, ///II/I/I/I/I/II///I/I/III//l/l///l/I////I//////IIII/I///I///I///I/////l/l/l//IIIIl/////ll/l/ll/II/////IIIIIlI/I//Il/ll///l/ll//l/////////II/////I/
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Apr=12-89 06:48pm  From-MONTGOMERY WATSON LABORATORIES 6265686324 T-002 P.20/25  F-287

A Quanterra Praluy o

Precis | Quality Control Reports
Batch ID: 9046301
Base/Neutrals and Acids (8270C)

Laboratory Control Sample
Lab Sample ID: E9B150000-301C

Matrix: Solid
Units: mg/L

| | | Spike
Analyte Amount Result % Rec. QC Limits Qual.
m-Cresol & p-Cresol 0.750 0.612 - 82 10-150
1,4-Dichlorobenzene : 0.500 0.364 73 .. 50-120
2,4-Dinitrotoluene . 0.500 0.484 97 _ 20-140
Hexachlorobenzene R 0.500  0.487 o7 50-125
Hexachlorobutadiene S 10500 - 0.382 7% 20-150
Hexachloroethane . 0500  0.329 66 A 40-120
o-Cresol ' 0.750 0.627 84 10-150
Nitrobenzene 0.500 0.432 86 10-150
Pentachlorophenol ' : 0.750 0.797 106 30-150
Pyridine 0.500 0.288 58 1.0-150
2,4,5-Trichlorophenol 0.750 0.680 91 30-130
2,4,6-Trichlerophenol 0.750 0.670 89 40-130
Surrogate _ '
2-Flucrobiphenyl 0.500 0.425 - 85 20-125
2-Fluorophenol v 0.750 0.617 82 20-125
Nitrobenzene-d5 0.500 -~ 04471 88 20-125
Phenol-d5 0.750 . 0.566 75 10-125
Terphenyl-d14 0.500 0.482 96 10-125
2,4,6-Tribromophenol - 0.750 0.751 100 10-128

/IIIII/III/J//III/I///I/l/ll/II//////I//II/II//IIIIIII/I///IIIIIIII/IIIII/I/I/III////I////I/III///IlII/IllI/llll/l/l//l/llI//l/////I/ll///l/l/l//II///I/I/I/I/l/l//l////ll//l/lI/II/IIIl/Il//III
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Apr-12-98 06:4%m From-MONTGOVERYv WATSON LABORATORIES 6265686324 T-802 P.21/25 F-287

Precis | | Quality Control Reports

A Qruartersn ey .

‘Batch ID: 9046301
Base/Neutrals and Acids (8270C)
| T %
Matrix Spike / Matrix Spike Duplicate
Lab Sample ID gngJ 20150-001S
Oll

Matrix:
Units: . mg/L

Sample Spike Result % Rec. Control Qualifler
Analyte Result Amount VS MSD MS MSD Limits RPD MS MSD
m-Cresol & p-Cresol 0.69 0.750 1.24 1.09 72 53 10150 12
1,4-Dichlorobenzene ND 0500 0.363 © 0328 73 66 50-120 10
2,4-Dinitrotoluene ND ~ 0.500 0511 . 0.507 102 101 - 20-140 0.68
Hexachlorobenzene ND 0.500 0473 0457 95 91 50-125 35
Hexachlorobutadiene ND 0500 0.384 - 0.347 77 69 20-150 10
Hexachloroethane ND 0.500 0332 0299 66 60 - 40-120 11
0-Cresol ND 0.750 0644 0568 86 76 10-150 12
Nitrobenzene ND 0500 0436 0393 87 79 10-180 10
Pentachlorophenol ND 0.750 0776 0.774 104 103 30-150 0.25
Pyridine ND 0500 0193 0143 39 29 1.0-150 30
2,4,5-Trichlorophenol ND 0750 0.695 0.666 93 89 30-130 4.2
2,4,8-Trichiorophenol ND 0750 0723 0676 96 90  40-130 6.6
Surrogate L
2-Fluorobipheny! - 0.41 0.500 0431 0384 86 77 20-125
2-Fluorophenol 059 0750 0581 0535 78 71 20-125
Nitrobenzene-d5 0.45 0.500 0447 0407 89 81 20-125
Phenol-d5 0.56 0.750 0555 0499 74 67 10-125
Terphenyl-d14 0.43 0500 0.504 0.504 101 101 10-125
2,4,6-Tribromophenol 0.72 0.750 0748 0738 100 98 10-125

/III/I///////III/I/III///I/I/ll///l//I///II///I//I/III/I//I/I///I/I/I/Il/ll//I///II/I/II////IIIII/II/I/I/IIII/II/III/I/Il/////ll///I/I///I/IIl/l/I//III/I/I/I//I//III//I/I/II/I/////I/I/I/II/I/I
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Apr=12-83 06:4%om  From-MONTGOMERY WATSON LABORATORIES . 6266686324 . T-802 P.22/25 F-287

A Cmntereg Produn) ..

Precis * Quality Control Reports

Metals
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Apr-12-98 06:48um  From-MONTGOMERY WATSON LABORATORIES : 5265686324 T-802 P.23/25 F-207

P vecis . Quality Control‘Repdrts

A CQwaniersg Prolinet ..,

Batch ID: 9047310
Inductively Coupled Plasma (6010B)

Method Blank
Lab Sample ID: E9B160000-263B

~ Matrix; Solid
Units: mg/L
Analyte Result RL Qual. Date Analyzed
Arsenic ND 0.50 02/17/99
Barium ND 10.0 02/17/99
Cadmium ND 0.10 02/17/99
Chromium - ND 0.50 02/17/99
Lead - ND - 050 '02/17/99
Selenium ~ ND 0.25 _ -02/17/98
Silver " ' ND 0.50 02/17/99

//II//IIIIII//I/////II//I///II///I/IIII/IIIl/IIIII/IIIIII//I/IIII//lII//IIII/IIII/I/IIII/II/IIII/IIIIIIII/IIII/I/IllI/IIIIII/III//lIII/I/Il/II/IIIIlI/I/l/I/IIlII/I///I//I//II/I//////IIII//I/I

Laboratory Control Sample
Lab Sample ID: ESB160000-310C

Matrix: . Solid
Units: mg/L
- Spike |

Analyte Amount Result % Rec. QC Limits Qual.
Arsenic 1.00 0.958 96 80-120
Barium 100 - ND 90 80-120
Cadmium 1.00 0.905 91 80-120
Chromium _ 1.00 0.943 94 - : 80-120
" Lead 1.00 0.869 87 80-120
Selenium 1.00 0.979 98 80-120
Silver 1.00 0.795 80 _ 80-120 -

L

000024



Apr=12-88 06:48em  From-MONTGOMERY WATSON LABORATORIES 8265686324 T-802  P.24/25 F-287

E Vggs - Quality Control Reports
Batch ID: 9047310

Inductively Coupled Plasma (6010B)

Matrix Spike / Matrix Spike Duplicate
Lab Sample ID  E9B120150-001S

Matrix: Solid
Units: mg/L
' Sample Spike Result % Rec.  Control Qualifier
Analyte Result Amount MS MSD MS MsSD Limits RPD MS MSD
Arsenic ND 100 0939 0.969 91 94 50-150 3.1
Barium ND 100 174 176 101 103 50-150 1.1
Cadmium » ‘ND 1.00 0878 0904 88 90 50-150 3.0
Chromium . ND. 1.00 0892 0910 89 91 50-150 2.0
Lead 'ND 1.00 0847 0.874 85 87 - 50-150 3.1
Selenium ND 100 0980 0.977 98 98 50-150 0.30
Silver ND 1.00 0.862 0.872 86 87 50-150 1.1

/I/I///III////I/I/IIII/IIII/II//l/l/l/I//I/I/////I/I/I///Il/IIII/I//I///I//I///l//l/III/I///IIIIIll/l!///l/l//l/lll/lI/l/l//l/l////l/llllllll/I/I/III////I///III/I/I/I/I/I/I/II/III/I/II/I/II/I/
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Apr-12-99 0B:50pm  From-MONTGOMERY WATSON LABORATORIES 6285686324 ‘ T-902 P.25/25 F-287

| P TeCZS : Quality Control Reports

A Qwuireria Pratiwl

Batch ID: 9047242
Mercury (7470A, Cold Vapor) - Liquid

Method Blank

Lab Sample ID: ESB160000-2638

Matrix: Solid

Units: mg/L _

Analyte : Result RL " Qual. Date Analyzed
Mercury ND 0.0020 02/17/99

/IIIIII/IIIIIIIIIIII///II/IIII/IIIIII/IIIII/III/////I//III/I/IIIllllllllllll/I/IIIII/III//IIII//IIIIII/I/III/III/I/I//IIII/I/IIIIIIIIIII/I/IIII/IIIIIIIIIIII/I/Il/ll//llllllll/l.’I/IIIIIIIIIII/

Laboratory Control Sample
LabSample ID: ESB160000-242C

Matrix: .. --Solid
Units: . mg/L
o ~ Spike :
Analyte Amount Result % Rec. QC Limits Qual.
Mercury = 0.00500 - 0.00554 111 80-120

IJIII/I//I/lll/I/l/I/III/lII//Il//I//IIIIII//II/I/I/I/l//llll/lll/l/l/llIIIII/IIII/IIIIIIIIIII/II/I//III/IlllI/I/I/II/I/Il/I/IIII///II/I/I//I/Il/II/I/III/I/I//II/I/I/III//III/I/I/I/ll/IIIIIIII

Matrix Spike / Matrix Spike Duplicate
Lab Sample ID  E9B120150-001S

Matrix: Solid
Units: . -mgll , :

Sample Spike Result . _% Ree.  Control Qualifier
Analyte Resuit Amount ysS MSD WMS MSD Limits RPD MS WMSD
Mercury ND 0.00500 0.,00555 0.00558 111 112 80-120 0.53

HHBRUHTINHTHR TR R TR TR I B ITT RN i
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MONTGOMERY WATSON LABORATORIES

a Division of Montgomsry Watson Americas, Inc,

555 East Walnut Streat

Pasadena, California 91101
Tel: 626 568 5400 Fax; 626 560 6324
1800566 LABS (1 800 566 5227)

Laboratory Report

for

Guam Water Authority
Government of Guam

P.O.Box 3010

Agana, GUAM , USA 96910

Attention: Carmen Sian-Denton
FPax: (671) 637-2592

Y WATSON
SUBMITTED ON

MAR 301999

/

HDS Hillary Strayer

BHEIEINE
ez

Report#: 51801
DRINKING



! @ MONTGOMERY WATSON LABORATORIES

a Division of Montgomery Watson Americas, Inc.
555 East Walnut Street

Pasadena, California 91101

Tel: 626 568 6400 Fax: 526 568 6324

1800566 LABS {1 800 566 5227)

Report
Comments
#51801

Group Comments

TCLP analysis are submitted by Quanterra.

GG 2/22/99.

Page 1



@ MONTGOMERY WATSON LABORATORIES

a Division of Montgomery Watson Americas, Inc,

555 East Walnut Straet

Pasadena, California 91101

Tel: 626 568 6400 Fax: 626 568 8324
1800566 LABS {1 800 568 5227)

Guam Water Authority
Carmen Sian-Denton
Government of Guam -
P.O.Box 3010

Agana, GUAM , USA = 96910

Laboratory

Report
#51801

Samples Received

11-feb-1999 13:05:59

Prepared Analyzed  QC Batch# Method

Analyte Result

Units MDL Dilution
AGANA SEWAGE CAKE (990211001)  Sampled on 02/09/99
02/17/99 { ML ) Custom Inorganic Analysis SubQuant None 0.0000" 1.
02/17/99 ( ) GC/MS custom analysais SubQuant None 0.0000 1
Page 1
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FU AL~
Quanterra Incorporated ' 5-./ w /
880 Riverside Parkway
West Sacramento, California 95605
916 373-5600 Telephone

916 372-1059 Fax

March 18, 1999

QUANTERRA INCORPORATED PROJECT NUMBER: 304187
PO/CONTRACT: MWL Project# 51801/Sub PO# 99-0169

Martha Frost

Montgomery Laboratories
555 East Walnut
Pasadena, CA 91101

Dear Ms. Frost,

This report contains the analytical results for the one sample received under chain of custody

by Quanterra Incorporated on February 15, 1999. This sample is associated with your 51801
project. ' : :

The case narrative is an integral part of this report. .

If you have aﬁy questions, please feel free to call me at (916)374-4381.

Sincerely

Jon Gildersleeve
Project Manager
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h -
Quanterra
CASE NARRATIVE

QUANTERRA INCORPORATED PROJECT NUMBER 304187

There were no anomalies associated with this project.



1Y
Quanterra

Quanterra - Western Region
Quality Cont_rol Definitions

A set of up to 20 field samples plus assocxated laboratory QC
samples that are similar in composition (matrix) and that are
processed within the same time period with the same reagent
and standard lots.

Consist of a pair of LCSs analyzed within the same QC batch

Duplicate Control Sample to monitor precision and accuracy independent of sample

(DCS) matrix effects. This QC is performed only if required by

' client or when insufficient sample is available to perform
MS/MSD,

A second ahquot of an environmental sample, taken from the
same sample container when possible, that is processed
independently with the first sample aliquot. The results are.
Duplicate Sample (DU) used to assess the effect of the sample matrix on the precision
of the analytical process. The precision estimated using this
sample is not necessarily representative of the precision for
other samples in the batch.
A volume of reagent water for aqueous samples or a
contaminant-free solid matrix (Ottawa sand) for soil and
Laboratory Control Sample sediment samples which is spiked with known amounts of
(LCS) representative target analytes and required surrogates. An
LCS is carried through the entire analytical process and is
used to monitor the accuracy of the analytical process
independent of potential matrix effects. , :
A field sample fortified with known quantities of target
analytes that are also added to the LCS. Matrix spike
Matrix Spike and Matrix Spike | duplicate is a second matrix spike sample. MSs/MSDs are
Duplicate (MS/MSD) carried through the entire analytical process and are used to
determine sample matrix effect on accuracy of the-
measurement system. The accuracy and precision estimated
using MS/MSD is only representative of the precision of the
sample that was spiked.
A sample composed of all the reagents (in the same
. | quantities) in reagent water carried through the entire
Method Blank (MB) analytical process. The method blank is used to monitor the
level of contamination introduced during sample preparation
steps. :
Organic constituents not expected to be detected in
environmental media and are added to every sample and QC
Surrogate Spike at a known concentration. Surrogates are used to determine

| the efficiency of the sample preparation and the analytical
process.

——

Source: Quanterra® Quality Control Program, Policy QA-OO3,‘Rev. 0, 8/19/96.



Lab ID Client ID
304187-0001-MB Method Blank

Quanterra

SAMPLE DESCRI;TION INFORMATION
or
Montgomery Watson Laboratories

Sampled Received
Matrix - Date Time Date
AQUEOUS 18 FEB 99

304187-0001-SA 990211001 AGANA SEWAGE CAKE AQUEOUS 09 FEB 99 18 FEB 99



Quanterra

TCLP Chlorinated Pesticides -
Method 8080



Quanterra

Chlorinated Pest1c1des - Toxicity Characteristic List (TCLP)
TCLP Leachate
Method 8080

. Client Name: Montgomery Watson Laboratories
Client ID: Method Blank

Lab ID: 304187-0001-MB Sampled: NA Leached: 15 FEB 99

Matrix: AQUEOUS Received: NA Pregared: 22 FEB 99
: - Authorized: 13 FEB 99 Analyzed: 03 MAR 99

Reporting

Parameter Result Units Limit

gamma -BHC (Lindane) ND mg/L 0.00050

hlordane _ ND mg/L 0.0050

Endrin ' ND mg/L 0.0010

Heptachlor - :

(and its epoxide) ND .- - mg/L 0.00050
Methoxych1or - ND - mg/L 0.0050
Toxaphene .. - ND - .mg/L 0.050
Surrogate ' Recovery
Tetrachloro-m-xylene 87 %

Decachlorobiphenyl : 82 %

ND = Not detected

NA = Not applicable

Reported By: Marcia Reed Approved By: Kris Rogers

The cover letter is an integral part of this report.
Rev 230787



Quanterra

Chlorinated Pesticides -‘Toxicity Characteristic List (TCLP)
: TCLP Leachate
Method 8080

Client Name: Montgomery Watson Laboratories
Client ID: 990211001 AGANA SEWAGE CAKE

Lab ID: 304187-0001-SA Sampled: 09 FEB 99 Leached: 15 FEB 99
Matrix: AQUEQUS Received: 18 FEB 99 Pregared: 22 FEB 99
) : Authorized: 13 FEB 99 Analyzed: 03 MAR 99
' . Reporting
Parameter . Result Units Limit
gamma-BHC (Lindane) ND mg/L 0.00050
Chlordane : ND mg/L 0.0050
Endrin ND mg/L 0.0010
Heptachlor - '

(and its epoxide) ND " mg/L 0.00050
Methoxychlor ~ ND mg/L 0.0050
Toxaphene ND mg/L 0.050
Surrogate : Recovery
Tetrachloro-m-xylene , - N %

Decachlorobiphenyl © 32 %

ND = Not detected

NA = Not applicable

Reported By: Marcia Reed - Approved By: Kris Rogers

The cover letter is an integral part of this report.
Rev 230787



QC LOT ASSIGNMENT REPORT
Semivolatile Organics by GC

Laboratory

Sample Number , QC Matrix
304187-0001-MB L EACHATE
304187-0001-SA LEACHATE

QC Category

0CP-TL
OCP-TL

Puanterra

QC Lot Number

(DCS)

22 FEB
22 FEB

9
9

9-
g-

11
11

R
R

QC Run Number

- (LCS/BLANK)

22 FEB 99-11R
22 FEB 99-11R



Quanterra

METHOD BLANK REPORT
Semivolatile Organics by GC
Project: 304187

Chlorinated Pest1c1des - Toxicity Character1st1c List
Test: 8080CP-0TC-TL (TCLP)

Method: 8080
Matrix: - LEACHATE

QC Lot: 22 FEB 99-11R QC Run: 22 FEB 99-11R
Analyzed: 03 MAR 99 Time: 04:21 -

: : ReEorting
Analyte Result Units imit - Qualifier
gamma- -BHC (Lindane) ND mg/L 0.00050
Chlordane ND mg/L 0.0050
Endrin - ND mg/L - 0.0010
Heptachlor (and 1ts epox1de) ND mg/L . 10.00050
Methoxychlor ; ND mg/L- .. . 0.0050
Toxaphene ' - }'j ;‘ . ND: - mg/L : 0.050
Surrogate : | % Recovery Acceptable Range
Tetrachloro-m-xylene . 84 30 -150
Decachlorobiphenyl - 60 - 30 -150

ND = Not Detected



i
Q/)uanterra

NUPLICATE CONTROL SAMPLE REPORT
emivolatile Organics by GC
Project: 304187

Category: OCP-TL . Organochlorine Pesticides - TLCP Leachate '
Testcode: 8080CP-0TC-TL Method: 8080
Matrix:  LEACHATE "~ Concentration Units: mg/L
QC Lot: 22 FEB 99-11R Analyzed Date: 03 MAR 99 Time: 06:13 .
--------- Concentration--------  Accuracy - Precision
Analyte Spiked  ------- Measured----- (%) (RPD) :
DCS1 DCS2 DCS1 DCs2 Limits DCS Limit
gamma-BHC (Lindane) 0.00250 0.00166 0.00165 66 66 56-103 0.57 23
Heptachlor : 0.00250 0.00208 0.00212 83 85 .: 49-101 2.2 24
Aldrin 0.00250 0.00218  0.00222 87 89 ~ 48-99 2.1 31 .
Dieldrin. 0.00500 0.00502 0.00494 100 .99 60-106 . 1.6 .25
Endrin ' 0.00500 0.00518 -0.00504 104 101 63-118 2.7 24 -
4,4’ -DDT 0.00500 0.00371 :0:00360 74 72 55-112 . 3.0..27
—emeeem.- Concentration--------
Surrogate Spiked  ------- Measured-----  Accuracy(%)
T DCSs1 DCS2 - DCS1 DCS2 Limits

Tetrachloro-m-xylene 0.00020 0.00016 0.00017 82 85  30-150
Decachlorobiphenyl 0.00020 0.00016 0.00016 80 79 30-150

Calculations are performed before rounding to avoid round-off errors in ca]cu]ated’resu]ts.



1))
Quanterra

TCLP Herbicides - Method 8150



~Client Name: Montgomery Watson

Client ID: Method Blank
LAB ID: 304187-0001-MB
Matrix: AQUEOUS .
Authorized: 13 FEB 99 -

Dilution Factor: 1.0

Parameter

2,4-D
2,4,5-TP (Silvex)

Surrogate
2,4-DCAA

NA

Not Applicable
ND

Not Detected

Reported By: Jon Edmondson

TCLP Herbicides
TCLP Leachate
Method 8150

Laboratories

Sampled: NA
Prepared: 22 FEB 99°

Result Units
ND mg/L
ND mg/L

Recovery
- 65 %

Puanterra

Received: NA
Analyzed: 27 FEB 99

Reporting
Limit

0.010
0.0020

Qualifier

* Acceptable Range:

50 - 150

Approved By: Rose Hérre]son

The cover letter is an integral part of this report.

Rev 230787



, ‘ TCLP Herbicides
’ TCLP Leachate
Method 8150

Client Name: Montgomery Watson Laboratories

Client ID: 990211001 AGANA SEWAGE CAKE

LAB ID: 304187-0001-SA .

Matrix: AQUEQUS Sampled: 09 FEB 99
Authorized: 13 FEB 99 Prepared: 22 FEB 99

Dilution Factor: 1.0

Parameter

Result Units
2,4-D ND mg/L
2,4,5-TP (Silvex) ND mg/L
Surrogate Recovery
2,4-DCAA _ ’ : -84 %

ND = Not Detected

' |
Q/_)uanterra

Received: 18 FEB 99
Analyzed: 27 FEB 99

ReEorting ,
imit Qualifier.

0.010
0.0020

Acceptable Range -
50 - 150

Reported By: Jon Edmondson |

Appraoved By: Rose Harrelson

~ The cover letter is an intégra] part of this report.

Rev 230787



QC LOT ASSIGNMENT REPORT

Semivolatile Organics by GC

Laboratofy
Sample Number

304187-0001-MB

304187-0001-SA

QC Matrix
LEACHATE

LEACHATE

QC Category

8150-TL
8150-TL

Quanterra

QC Lot Number
(DCS)

22 FEB 99-11A
22 FEB 99-11A

QC Run Number
(LCS/BLANK)

22 FEB 99-11A
2Z FEB 99-11A



. N |
Quanterra

METHOD BLANK REPORT

Semivolatile Organics by GC

%roject: 304187

Test: 8150-TCLP-TL TCLP Herbicides
Method: 8150 |

Matrix: LEACHATE

QC Lot: 22 FEB 99-11A QC Run: 22 FEB 99-11A
Analyzed: 27 FEB 99 Time: '20:23 .
Reporting
Analyte Result Units Limit Qualifier
2,4-D ' ND mg/L 0.010
2,4,5-TP (Silvex) ND mg/L 0.0020
SUrrogété . % Recovery Acdeptab]e Range

2,4-DCAA o _ : 62 - 50 -150

ND = Not Detected



Quanterra

DUPLICATE CONTROL SAMPLE REPORT
Semivolatile Organics by GC
Project: 304187

Category: 8150-TL  Herbicides, Leachate

Testcode: 8150-TCLP-TL , | ~ Method: 8150
Matrix:  LEACHATE Concentration Units: mg/L
QC Lot: 22 FEB 99-11A Analyzed Date: 27 FEB 99 Time: 21:53
R T T PP Concentration-------- Accuracy Precision
Analyte Spiked  ------- Measured----- (%) (RPD)
DCS1 DCS2 DCS1  DCS2 Limits DCS Limit
2,4-D 0.00500 0.00373  0.00375 75 75 50-150 0.62 40
2,4,5-TP (Silvex) 0.00100 0.000851 0.000852 85 85 50-150 0.14 40 .
----=----Concentration-------- o
. Surrogate Spiked R Measured----- Accuracy(%) ’
. DCS1 DCS2 DCS1  DCS2 Limits
2,4-DCAA 0.0040 0.0036 ~ 0.0036 90 89 50-150

Calculations are performed before rounding to avoid round-off errors in calculated results.



